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Important 


Texas Instruments makes no warranty, either expressed or implied, 
including but not limited to any implied warranties of merchantability 
and fitness for a particular purpose, regarding any programs or book 
materials and makes such materials available solely on an “as-is” basis. 

In no event shall Texas Instruments be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising from the purchase or use of these materials, and the sole and 
exclusive liability of Texas Instruments, regardless of the form of 
action, shall not exceed the purchase price of this equipment. Moreover, 
Texas Instruments shall not be liable for any claim of any kind 
whatsoever against the use of these materials by any other party. 

Caution: Any changes or modifications to this equipment not expressly 
approved by Texas Instruments may void your authority to operate the 
equipment. 



TEXAS INSTRUMENTS 


WARRANTY CARD 
TWO (2) YEAR WARRANTY 


Name: 

Model: 

Profession : 


Address: 

TI-80 

Telephone: 

Date of purchase: 

- Warranty is accepted if this card is correctly 
filled in by the retailer: stamp & date of 
purchase are required. If these are missing, 
you must send in the invoice or your receipt 
proving the purchase.). 

- To simplify your return and expedite its 
processing, please complete the other side 
of this card. 

RETAILER’S 

Thank you 

STAMP 


ANY DAMAGE TO THE DISPLAY IS NOT 
COVERED BY WARRANTY. 








IN CASE OF DIFFICULTY 


In case of difficulty, please carefully read the information in your 
manual, calculator and duplicate examples. Please also refer to the 
section "In Case of Difficulty"; 

1. In case of difficulty with the display (blank display or digits and 
graphs do not appear), check the display contrast: Press [M] to 
switch the calculator on. Press then release the 2nd. Press and 
hold the 0 or 0 cursor keys to adjust the contrast. 

2. In case of erratic functioning or erratic display, reset your 
calculator. Press (2^ [off] then [ON] to switch the calculator on. Press 
then release (Ml, then [mem]. Press [3] (RESET), then press [2] 
(RESET). Then adjust the contrast (see 1). 

3. Checking the batteries: try again with new batteries. 

Warning: battery replacement Is not covered by warranty. 


REASON FOR RETURN 

DISPLAY □ Dark □ No display □ Other 

Describe the problem :. 


KEYBOARD 

Indicate which keys are not working : 


RANDOM FUNCTIONING : Wrong calculations, wrong display... 
Please give some examples : . 


OTHERS: 

Please specify: 
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Using this Guidebook Effectively 


Structure of the 
Guidebook 


Page-Design 

Conventions 


The structure of the TI-80 guidebook and the design of 
its pages can help you find the information you need, 
quickly. Consistent presentation techniques are used 
throughout to make the guidebook easy to use. 


The guidebook is designed to teach you how to use the 

calculator. 

• Getting Started is a fast-paced, keystroke-by-keystroke 
introduction. 

• Chapter 1 describes general operation and lays the 
foundations for Chapters 2 to 10, which describe specific 
functional areas of the TI-80. Most chapters begin with a 
brief Getting Started introduction. 

• Chapter 11 contains application examples that incorporate 
features from different functional areas of the calculator. 
These examples can help you see how different functional 
areas work together to accomplish meaningful tasks. 

• Chapter 12 describes memory management. 

When possible, units of information are presented on a single 

page or on two facing pages. Several page-design elements help 

you find information quickly. 

• Page headings—The descriptive heading at the top of the 
page or two-page unit identifies the subject of the unit. 

• General text—Just below the page heading, a short section 
of bold text provides general information about the subject 
covered in the unit. 

• Left-column subheadings—Each subheading identifies a 
specific topic or task related to the page or unit subject. 

• Specific text—The text to the right of a subheading presents 
detailed information about that specific topic or task. The 
information may be presented as paragraphs, numbered 
procedures, bulleted lists, or illustrations. 

• Page “footers”—The bottom of each page shows the 
chapter name, chapter number, and page number. 
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Information- 

Mapping 

Conventions 


Reference Aids 


Several conventions are used to present information concisely 

and in an easily referenced format. 

• Numbered procedures—A procedure is a sequence of 
steps that performs a task. In this guidebook, each step is 
numbered in the order in which it is performed. No other 
text in the guidebook is numbered; therefore, when you see 
numbered text, you know you should perform the steps 
sequentially. 

• Lists with bullets—If several items have equal importance, or if 
you may choose from one of several alternative actions, this 
guidebook precedes each item with a “bullet” (•) to highlight 

it—like this list. 

• Tables and charts—Sets of related information are presented in 
tables or charts for quick reference. 

• Keystroke examples—The Getting Started examples 
provide keystroke-by-keystroke instructions, as do the 
numerous short examples and several detailed examples, 
identified with a (I). 

Several techniques have been used to help you look up specific 

information when you need it. These include: 

• A chapter table of contents on the first page of each chapter, 
as well as the full table of contents at the front of the 
guidebook. 

• A glossary at the end of this section, defining important 
terms used throughout the guidebook. 

• An alphabetical table of functions and instructions in Appendix 
A, showing their correct formats, how to access them, and page 
references for more information. 

• Information about system variables in Appendix A. 

• A table of error messages in Appendix B, showing the 
messages and their meanings and giving problem-handling 
information. 

• An alphabetical index at the back of the guidebook, listing 
tasks and topics you may need to look up. 
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Glossary 


This glossary provides definitions for important terms 
that are used throughout this guidebook. 


Argument 

Command 

Expression 

Function 

Home Screen 

Instruction 

List 

Menu Items 


An argument is an input item upon which the value of a 
function depends. 

A command is any entry submitted to the calculator using 
I ENTER I . There are two types of TI-80 command: instructions and 
expressions. 

An expression is a complete sequence of numbers, variables, 
functions, and their arguments that can be evaluated to a single 
answer. An expression returns the evaluated result to ANS. 

A function, which may have arguments, returns a value and can 
be used in an expression. 

A function is also the expression entered in the Y= editor used 
in graphing. 

The Home screen is the primary screen of the TI-80, where 
expressions can be entered and evaluated and instructions can 
be entered and executed. 

An instruction, which may have arguments, initiates an action. 
Instructions are not valid in expressions. An instruction does not 
return a value to ANS. 

A list is a set of values that the TI-80 can use for activities such 
as evaluating a function at multiple values and entering 
statistical data. 

Menu items are shown on full-screen menus. 


Pixel 

Real Number 

Value 

Variable 


A pixel (picture element) is a square dot on the TI-80 display. 
The TI-80 display is 64 pixels wide and 48 pixels high. 

On the TI-80, real numbers are individual decimal or fraction 
values. 

A value is a single decimal or fraction number or a list of 
decimals or fractions. 

A variable is the name given to a location in memory in which a 
value, an expression, a list, or another named item is stored. 
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Getting Started: Do This First! 


Getting Started contains two keystroke-by-keystroke 
examples—an interest rate problem and a volume 
problem—which introduce you to some of the principal 
operating and graphing features on the TI-80. You will 
learn to use the TI-80 more quickly by completing both of 
these examples first. 


Contents TI-80 Keyboard. 2 

First Steps. 3 

TI-80 Menus. 4 

Entering a Calculation: Compound Interest. 5 

Continuing a Calculation. 6 

Defining a Function: Box with Lid. 7 

Defining a Table of Values. 8 

Zooming In on the Table . 9 

Changing the Viewing Window. 11 

Displaying and Tracing the Graph. 12 

Zooming In on the Graph. 13 

Other TI-80 Features. 14 
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TI-80 Keyboard 


The keys on the TI-80 are grouped by colour and physical layout to allow 
easy location of the key you need. The keys are divided into zones: 
graphing keys, editing keys, advanced function keys, and scientific 
calculator keys. 


The Zones of 
the Keyboard 


Graphing # 


Editing # 


Advanced # 

Functions 

Scientific # 

Calculator 


Graphing Keys These keys are most frequently used to access the interactive 
graphing features of the TI-80. 

Editing Keys These keys are most frequently used for editing expressions and 
values. 
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Advanced These keys are most frequently used to access the advanced 

Function Keys functions of the TI-80. 


Scientific These keys are most frequently used to access the functions of a 

Calculator Keys standard scientific calculator. 
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First Steps 


Before beginning the two sample problems, follow the steps on this 
page to reset the TI-80 to its factory settings. (Resetting the TI-80 erases 
all previously entered data.) This ensures that following the keystrokes 
in this section will produce the same actions. 


1. Press [on] to turn the calculator on. 

If the screen is very dark or blank, adjust the 
display contrast. Press and release [2^, and then 
press and hold 0 (to make the display lighter) or 
press and hold 0 (to make the display darker). 
You can press ICLEARI to clear the display. 

2. Press and release I2ndl , and then press [Oj. 
(Pressing [2^ gives you access to the 2nd 
operations, which are printed above the keys on 
the left. MEM is the 2nd operation of the [5] key.) 

The MEMORY menu is displayed. 

3. Press 3 to select RESET.... 

The MEMORY RESET menu is displayed. 



4. Press 2 to select RESET. The calculator is reset. 


HEH CLEARED 
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TI-80 Menus 


To leave the keyboard uncluttered, the TI-80 uses full-screen menus to 
display many additional operations. The use of specific menus is 
described in the appropriate chapters. 


Displaying a Menu 

When you press a key that displays a menu, such as I MATH L 
that menu screen temporarily replaces the screen you are 
working on. 

After you make a selection from a menu, you are 
usually returned to the screen where you were, 
previously. 

Moving from One Menu to Another 

A menu key may display more than one menu name. 

The names appear on the top line. The name of the 
current menu is highlighted, and the items in that menu 
are displayed. Use [►] or 0 to display a different menu. 


Selecting an Item from a Menu 

The number of the current item is highlighted. If there 
are more than seven items on the menu, a I appears on 
the last line in place of the: (colon). 

To select from a menu, you can either: 

• Use 0 and 0 to move the cursor to the item, 
and then press I ENTER I , or 

• Press the number of the item. 

Note: The tenth item in a menu is number 0. If there 
are more than 10 items, they are numbered A, B, C, 
etc. To select one of these items, press lALPHAl and 
then the letter. 

Leaving without Making a Selection 

To leave a menu without making a selection: 

• Press I2nci| [QUIT] to return to the Home screen. 

• Press ICLEARI to return to the screen where you 
were. 

• Press the key for another screen or menu. 
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Entering a Calculation: Compound Interest 


The TI-80 displays up to 8 16-character lines so that you see an 
expression and its solution together. You can store values to variables, 
enter multiple instructions on one line, and recall previous entries. 

By trial and error, determine when £1000 invested at 6% annual 
compound interest will double in value. 


1. For the first guess, calculate the amount available 
at the end of 10 years. Enter the expression just 
as you would write it. 

Press 1000 0 1.06 010. 


lOOO^cl.Ofi^lOl 


2. Press I ENTER I to evaluate the expression. 

The answer is shown on the right-hand side of 
the display. The cursor is positioned on the next 
line, ready for you to enter the next expression. 


1000x1.Ofi^lO 

1790.047697 


3. The next guess should be greater than 10 years. 
Make the next guess 12 years. To calculate the 
amount after 12 years, press 1000 0 1.06 0 12, 
followed by \MM- 


1000x1.Ofi^lO 

1790.047697 
1000x1.06^12 

2012.196472 
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Continuing a Calculation 


To save keystrokes, you can use the Last Entry feature to recall the last 
expression entered and then edit it for a new calculation. In addition, the 
next expression can be continued from the previous result. 


1. The next guess should be less than, but close to, 
12 years. Calculate the amount available at the 
end of 11.9 years, using the Last Entry feature. 
Press [2^, followed by [ENTRY] (the second 
function of [ENTER]). 

The last calculated expression is shown on the 
next line of the display. The cursor is positioned 
at the end of the expression. 

2. You can edit the expression. Press H to move 
the cursor over the 2. Then type 1.9 to change 12 
to 11.9. Press I ENTER I to evaluate the expression. 

Note: This process can be continued to obtain a 
solution with the desired accuracy. 


1000x1. 0fi""10 

1790.B4Tg97 
1000x1,0fi^l£ 

2012.196472 

1000x1.06^121 


1000x1,06^10 

1790.847697 

1000x1.06^12 

2012.196472 

1000x1,06^11.9 

2000.909716 


3. You can continue a calculation using the result of 
the last calculation. For example, if the final 
amount determined above is to be divided among 
seven people, how much would each person get? 

To divide the last calculation by seven, press [T] 

7, followed by I ENTER I . 

As soon as you press [T], ANS/ is displayed at the 
beginning of the new expression. ANS is a 
variable that contains the last calculated result. In 
this case, ANS contains the variable 
2000.505716. 


1790.B47697 

1000x1.06^12 

2012.196472 

1000x1,06^11.9 

2000.909716 

6ns^7 

2B9.7B69209 
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Defining a Function: Box with Lid 


Take an 21.0 cm x 29.7 cm sheet of paper and cut X by X squares from 
two corners and X by (X+B) rectangles from the other two corners. Now 
fold the paper into a box with lid. What X would give the maximum 
volume V of a box made in this way? Use tables and graphs to 
determine the solution. 


Begin by defining a function that describes 
the volume of the box. 

From the diagram: 2X + A = W 

2X + 2B = L 
V = ABX 

Substituting: V = (W-2X)(L/2-X)X 



If necessary, press I MODE I (3 I ENTER I to change 
the MODE to FLOAT. Then press \M\ [Quit] 
ICLEARI to return to the Home screen and 
clear it. 

I . Press 21 fsTO^ lALPHAI W I ENTER I to store the 
width of the paper. 

Press 29.7 [ST^ lALPHAI L I ENTER I to store the 
length of the paper. 


2. You can define functions for tables and 
graphs on the Y= edit screen. 

Press O to access this screen. 


3. Enter the function for volume as Y1 . Press Q] 
[Sffia W □ 2 [XJ] Q] [0 [SPHA] L E] 2 □ 
IX,T| Q] IX,Tl I ENTER I to define function Y1 in 
terms of X. ( IX,T| lets you quickly enter X 
without pressing lALPHAI .) 

The = sign is highlighted to show that Y1 is 
selected. 


21->U 

£9.7->L 


21 

29.7 


Vl=l 

V2= 

V2= 

Y4= 


YlECH-2X>a^2-XJ 

X 

Y2= 

Y3= 

Y4= 


Getting Started 7 
















































Defining a Table of Values 


The table feature of the TI-80 provides numeric information about a 
function. Use a table of values from the previously defined function 
to estimate an answer to the problem. 


1. Press 12nd I [TbISet] (above IWINDOWl ) to display 

the TABLE SETUP screen. 

2. Press [ENTO to accept TBLMIN=0. 

3. Press 1 I ENTER I to define the table increment A 

TBL=1. 


TftELE SETUP 
T8LHin=0 
ATtL=ll 


4. Press (2ndI [TABLE] (above IGRAPHI ) to display 
the table. 

Note that the maximum value is around 4, 
between 3 and 5. 


5. Press and hold 0 to scroll through the table 
until the sign change appears. Note that the 
maximum length of X for this problem occurs 
where the sign of Y1 (volume) becomes 
negative. 


K 

Y1 

Z 

5 

4 

_ 

6 

2E3.1S 

43E.9 

S55.2S 

541,75 

K=0 


^ X 


7 

B 

S 

10 

11 

^B4,65 

£74 

157,95 

4B,5 

-4£,35 

■10£.6 

X=12 


6. Press \M\ [TbISet]. Note that TBLMIN has 
changed to reflect the first line of the table 
you last displayed. 


TAELE SETUP 
TELHin=7 
6T&L=1 
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Zooming In on the Table 


You can adjust the way a table is displayed to get more detailed 
information about any defined function. By varying the value of ATBL, 
you can “zoom in” on the table. 


1. Adjust the table setup to get a more accurate 
estimate of the maximum size of the cutout. 
Press 3 1 ENTER I to set TBLMIN. Press .1 to set 

ATBL. 


2. Press [Ml [TABLE]. 


3. Use H and H to scroll through the table. 
Note that the maximum value displayed is 
564.2, which occurs at X=4. The maximum 
occurs at 3.9<X<4.1. 


TftBLE SETUP 
TELHin=3 
aT&L=.1 



VI 

3.2 

3.3 

3.4 

3-^ 

933.29 

939.09 

944.29 
94B.B6 
992.B1 
996.19 

T!=3 


■5:r 

3.9 


Sfi3.71 

964.2 

964.16 

963.6 

962^93 


4.2 
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Zooming In on the Table (Continued) 


4. Press [TbISet]. Press 3.9 [ENTe^ to set 
TBLMIN. Press .01 to set ATBL. 


5. Press I2ncl| [TABLE] and use 0 and 0 to scroll 
through the table. Two “equal” maximum 
values are shown, 564.25 at X=4.04 and 
X=4.05. 


6. Press 0 or 0 to move the cursor to 4.05. 
Press 0 to move the cursor into the Y1 
column. The bottom line of the display shows 
the value of Y1 at 4.05 in full precision, 

564.246. 

7. Press 0 to display the “other” maximum. 

The value of Y1 at 4.04 in full precision is 
564.247408. This would be the maximum 
volume of the box if you could cut your piece 
of paper at .01-cm increments. 


TrtELE SETUP 
T&LHin=3.9 
aT&L=.01 




4.02 564.24 

4.04 564.25 

til mm 




4.02 

4.02 

4.04 

4.05 

4.06 

4.07 

564.22 

564.24 

563l25 

564.24 

V1=564.24T40B 
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Changing the Viewing Window 


The viewing window defines the portion of the coordinate plane that 
appears in the display. The values of the Window variables determine 
the size of the viewing window. You can view and change these values. 


1. Press IWINDOWI to display the Window 

variables edit screen. You can view and edit 
the values of the Window variables here. 


MinDDM 

KHin =-10 

XHAK=10 

KSCL=1 

YMin=-ici 

YHAK=10 

YSCL=1 


The standard Window variables define the 
viewing window as shown. XMIN, XMAX, 
YMIN, and YMAX define the boundaries of 
the display. XSCL and YSCL define the 
distance between tick marks on the X and Y 
axes. 

2. Press 0 [EmiR] to define XMIN. 

3. You can enter expressions to define values in 
the window editor. Press 

21 0 2 . 


4. Press I ENTER I . The expression is evaluated, 
and 10.5 is stored in XMAX. Press I ENTER 1 to 
accept XSCL as 1. 

5. Press 0 [ENTER] 600 [Inter] 100 [MER] to 
define the Y Window variables. 


/XMIN 

hvMAX 

XSCL 

1 1 

YMIN \| 

XMAX ^ 
Z YSCL 


UinDDH 

XNin=o 

XSCL=1 

YHin=-io 

YHftK=10 

YSCL=1 


UiriDDN 

KHin=0 

XHHX=10.5 

XSCL=1 

YHin=0 

YHAK=fi00 

YSCL=100 
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Displaying and Tracing the Graph 


Now that you have defined the function to be graphed and the window in 
which to graph it, you can display and explore the graph. You can trace 
along a function with TRACE. 


1. Press IGRAPHI to graph the selected function in 
the viewing window. 

The graph of Y1 =(W-2X)(Ly2-X)X is shown 
in the display. 


2. Press [►] once to display the free-moving 
cursor just to the right of the centre of the 
screen. The bottom line of the display shows 
the X- and Y-coordinate values for the 
position of the graph cursor. 

3. Use [T], (T], 0, and 0 to position the free- 
moving cursor at the apparent maximum of 
the function. 

As you move the cursor, the X- and Y- 
coordinate values are updated continually to 
reflect the cursor position. 

4. Press ITRACEI . The Trace cursor appears on 
the Y1 function. 1 in the upper right corner of 
the display shows that the cursor is on Y1 . As 
you press 0 and 0, you trace along Y1, one 
X dot at a time, evaluating Y1 at each X. 

5. Press 0 and 0 until you are at the maximum 
Y value. This is the maximum of Y1(X) for 
the X pixels. (There may be a maximum 
value “in between” pixels.) 
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Zooming In on the Graph 


You can magnify the viewing window around a specific location using 
the Zoom instructions to help identify maximums, minimums, roots, and 
intersections of functions. 


1 . Press IZOOMI to display the ZOOM menu. 

This menu is typical of TI-80 menus. To 
select an item, you may either press the 
number to the left of the item, or you may 
press 0 until the item number is highlighted, 
and then press I ENTER I . 

2. To ZOOM IN, press 2. The graph is displayed 
again. The cursor changes to indicate that 
you are using a Zoom instruction. 


3. Use 0,0,0, and 0 to position the cursor 
near the maximum value on the function, and 
press IMER]. 

The new viewing window is displayed. It has 
been adjusted in both the X and Y directions 
by factors of 4 which are the values for Zoom 
factors. 

4. Press IWINDOWI to display the new window 
variable values. 


□K 

TZDDH in 
^:ZDDH DUT 
4:ZDECIHnL 
s:zsQunRE 
gZZSTnnDARD 
7:ZTRIG 




UinDDU 

KHin=Z.75Z01fil.. 
XHnX=S:. 5770161.. 
HSCL=1 

YHin=4B?.B69?6.. 

YHAK=fi5E.B6BE6.. 

YSCL=100 
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other TI-80 Features 


Getting Started has introduced you to the basic calculator operations 
and the table and function graphing features of the TI-80. The remainder 
of this Guidebook describes these features in more detail and also 
covers other functions of the TI-80. 


Fractions 

You can enter fractions directly from the keyboard and perform 
calculations with fractions. You can convert between fractions 
and their decimal equivalents. In MANSIMP mode, you can 
simplify fractions, step-by-step. The TI-80 tells you when a 
fraction can be simplified and shows the common factor after 
simplification (Chapter 3). 

Graphing 

You can store, graph, and analyse up to four functions (Chapter 
4) and up to three parametric functions 
(Chapter 5). You can use Draw operations to annotate graphs 
(Chapter 7). 

Tables 

You can create function evaluation tables to simultaneously 
analyse multiple functions (Chapter 6). 

Lists 

You can enter and save up to six lists for use in statistical 
analysis. You also can use lists to simultaneously evaluate 
expressions at multiple values (Chapter 8). 

Statistics 

You can perform one-variable and two-variable list-based 
statistical analysis, including regression analysis, and plot the 
data as histograms, points, x-y lines, or box-and-whisker plots. 
You can define and save three statistical plot definitions 
(Chapter 9). 

Programming 

You can enter and save programs that include extensive control 
and input/output instructions (Chapter 10) 
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Chapter 1: Operating the TI-80 


This chapter describes the TI-80 and provides general 
information about its operation. 


Chapter Turning the TI-80 On and Off. 1-2 

Contents Setting the Display Contrast. 1-3 

The Display . 1-4 

Entering Expressions and Instructions. 1-6 

The Edit Keys. 1-8 

Setting Modes. 1-9 

TI-80 Modes. 1-10 

Variable Names. 1-12 

Storing and Recalling Variable Values. 1-13 

Last Entry . 1-14 

Last Answer. 1-16 

TI-80 Menus. 1-17 

The VARS and Y-VARS Menus . 1-19 

EOS (Equation Operating System) . 1-20 

Error Conditions. 1-22 
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Turning the TI-80 On and Off 


Turning the 
Calculator On 


Turning the 
Calculator Off 


APD (Automatic 
Power Down) 


Batteries 


To turn the TI-80 on, press the [M] key. To turn it off, 
press and release [2^, and then press [off]. After about 
five minutes without any activity, the APD™ (Automatic 
Power Down) feature turns the TI-80 off automatically. 


Press [on] to turn the TI-80 on. 

• If you pressed [2^ [OFF] to turn the calculator off, the 
display shows the Home screen as it was when you last 
used it, and errors are cleared. 

• If APD turned the calculator off, the display returns to 
the same screen or editor in which you left it. See “APD 
(Automatic Power Down)” below. 

Press and release S, and then press [OFF] to turn the 
TI-80 off. 

• Any error condition is cleared. 

• All settings and memory contents are retained by the 
Constant Memoryfeature. 

To prolong the life of the batteries, APD turns the TI-80 off 
automatically after several minutes without any activity. 
When you press [M], the calculator shows the same screen 
or editor in which you left it. 

• If an error message was displayed when APD turned the 
TI-80 off, the error is cleared and the display returns to 
a blank line on the Home screen. 

• If a menu was displayed, the display returns to the 
screen or editor from which you called the menu. 

All settings and memory contents are retained by the 
Constant Memory feature. 

Note: APD does not occur if a calculation or program is in 
progress, unless the program is paused. 

The TI-80 uses two lithium batteries. To replace the 
batteries without losing any information stored in memory, 
follow the directions in Appendix B. 
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Setting the Display Contrast 


Adjusting the 

Display 

Contrast 


When to 
Replace 
Batteries 


The brightness and contrast of the display depend on 
room lighting, battery freshness, viewing angle, and the 
adjustment of the display contrast. The contrast setting 
is retained in memory when the TI-80 is turned off. 


You can a(^ust the display contrast to suit your viewing 
angle and lighting conditions. As you ac^just the contrast 
setting, the display becomes lighter or darker. A 
highlighted number in the top right comer changes to 
indicate the current contrast setting; 0 is the lightest, and 9 
is the darkest. 

To ac^just the display contrast: 

1. Press and release the [2^ key. 

2. Use one of two keys: 

• To increase the contrast (darken the screen), press 
and hold 0- 

• To decrease the contrast (lighten the screen), press 
and hold 0. 

Note: If you adjust the contrast setting too low, the display 
may become completely blank. If this happens, press and 
release [2^, and then press and hold 0 until the display 
reappears. 

As you use the TI-80, the battery voltage will gradually 
drop, and the display will dim. You can adjust the contrast 
to darken the display when this happens. If the display is 
dim and adjusting the contrast does not make it dark 
enough, you should replace the batteries soon. Refer to 
Appendix B for instructions on how to change the 
batteries. 

Note: The display contrast may appear very dark after you 
change batteries. Press and release [2^, and then press and 
hold 0 to lighten the display. 
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The Display 


The TI-80 displays both text and graphs. Graphs are 
described in Chapters 4 and 5. 


Home Screen 


Displaying 
Entries and 
Answers 


Returning to 
the Home 
Screen 


The primary screen of the TI-80 is the Home screen. You 
enter instructions to be executed, expressions to be 
evaluated, and see the results on the Home screen. 

When text is displayed, the TI-80 screen can show a 
maximum of eight lines with 16 characters each. 

• If all lines of the display are filled, text “scrolls” off the 
top of the display. 

• If an expression on the Home screen, the Y= editor 
(Chapter 4), or the program editor (Chapter 10) is 
longer than one line, it wraps to the beginning of the 
next line. 

• On numeric editors such as the WINDOW screen 
(Chapter 4), expressions scroll to the left and right. 

When an entry is executed on the Home screen, the answer 
is displayed on the right side of the next line. 


I2EZ I - Entry 

I fi£5| - Answer 


The mode settings (pages 1-9 to 1-11) control the way the 
calculator interprets expressions and displays answers. 


If an answer is too long to display in its entirety, you can 
press \T] and 0 to scroll the answer so that you can view 
all of it. In the second example below, the open brace 
without a corresponding close brace indicates that the list 
is too long to be displayed in its entirety. 


LI 

12 . 


II 2 


i2 S.0S24 9.0 
12 

2Z 9.0624 9.094> 


Entry 

Answer 

Answer 

Answer (scrolled) 


To return to the Home screen from any other screen, press 
S[quit]. 
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Display Cursors In most cases, the appearance of the cursor indicates what 
will happen when you press the next key. 


Cursor 

Appearance 

Meaning 

Entry 

Flashing ■ 

The next keystroke is 
entered at the cursor; it 
types over any character. 

INS (insert) 

Flashing _ 

The next keystroke is 
inserted at the cursor. 

2nd 

Flashing □ 

The next keystroke is a 

2nd operation. 

ALPHA 

Flashing Q 

The next keystroke is an 
alphabetic character. 

memory 

“full” 

Checked 

rectangle 

You have entered the 
maximum number of 
characters in a name, or 
memory is full. 


Graphs and the screens for viewing and editing tables and 
lists have different cursors, which are described in the 
appropriate chapters. 

Busy Indicator When the TI-80 is calculating or graphing, a vertical line 
shows in the top right of the display as a busy indicator. 
During a pause in a program, the busy indicator is a dotted 
line. 
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Entering Expressions and Instructions 


In most places where a value is required, you can use an 
expression to enter the value. You can enter instructions, 
which initiate an action, on the Home screen or in the 
program editor (Chapter 10). 


Expressions 


Entering an 
Expression 


An expression is a complete sequence of numbers, 
variables, functions, and their arguments that evaluate to a 
single answer. For example, nr^ is an expression. On the 
TI-80, you enter an expression in the same order as you 
would write it. 

You can create expressions on the Home screen to 
calculate an answer. In most places where a value is 
required, you can use an expression to enter the value. 

To create an expression, you enter numbers, variables, and 
functions from the keyboard and menus. An expression is 
completed when you press I ENTER L regardless of the cursor 
location. The entire expression is evaluated according to 
Equation Operating System (EOS™) rules, and then the 
answer is displayed. 

Note: EOS rules determine the order in which operations 
are completed (page 1-20). 

Most TI-80 functions and operations are symbols with 
several characters in them. You must enter the symbol 
from the keyboard or menu. You cannot spell it out. For 
example, to calculate the log of 45, you must press 
ILOGI 4 5. You cannot type in the letters LOG. (If you type 
LOG, the TI-80 interprets the entry as imphed 
multiplication of the variables L, O, and G.) 



Calculate 3.76 ^ (-7.9 + yf5) + 2 log45. 


3.76 0 CD 0 7.9 0 

S [V] 5 Q] 0 2 [LOG] 45 
[enTe^ 


lUQ 45 

2.642575252 


Multiple Entries To enter more than one expression or instruction on a line, 
on a Line separate them with a colon (:). They are all stored together 

in Last Entry (page I-15). 

|5->A:2->E:ft>*5 I 

I 
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Entering a 
Number in 
Scientific 
Notation 


Functions 


Instructions 


Interrupting a 
Calculation 


To enter a number in scientific notation: 

1. Type the part of the number that precedes the 
exponent. This value can be an expression. 

2. Press [Ml Se]. E is displayed. 

3. If the exponent is negative, press O, and then type the 
exponent, which can be one or two digits. 


Entering a number in scientific notation does not cause the 
answers to be displayed in scientific notation. The display 
format is determined by the mode settings 
(pages 1-9 to 1-11) and the size of the number. 

A function returns a value. For example, -r, +, yf, and LOG 

are functions. Some functions take more than one argument, 
which is indicated by a (at the end of the name. MIN( 
requires two arguments in this example : MIN(5,8). 

An instruction initiates an action. For example, CLRDRAW is 
an instruction that clears any drawn elements from a graph. 
Instructions cannot be used in expressions. Some 
instructions require more than one argument, as indicated 
by a ( at the end of the name. LINE( requires four arguments 
in this example : LINE(1,1,3,3). 

While the busy indicator is displayed, indicating that a 
calculation or a graph is in progress, you can press [ON] to 
stop the calculation. (There may be a delay.) 
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The Edit Keys 



The arrow keys near the top right of the keyboard control 
the movement of the cursor. In normal entry, a keystroke 
types over the character or characters at the position of 
the cursor. The ED and S Dns] keys delete or insert 
characters. 



Key(s) 

Action(s) 

B or0 

Moves the cursor within an expression. These keys repeat 
when you hold them down. 

□ or0 

Moves the cursor between lines within an expression. 

These keys repeat when you hold them down. 

• On the top line of an expression on the Home screen, 

0 moves the cursor to the beginning of the expression. 

• On the bottom line of an expression on the Home 
screen, 0 moves the cursor to the end of the 
expression. 

SB 

Moves the cursor to the beginning of an expression. 

[MIB 

Moves the cursor to the end of an expression. 

1 ENTER1 

Evaluates an expression or executes an instruction. 

ICLEARI 

• On a line with text on the Home screen, clears (blanks) 
the current line. 

• On a blank line on the Home screen, clears everything 
on the Home screen. 

• In an editor, clears (blanks) the expression or value 
where the cursor is located; it does not store a zero. 

[DEL] 

Deletes the character at the cursor. This key repeats. 

l2ndl [INS] 

Lets you insert characters at the underline cursor. To end 
insertion, press [2^ [iNS] or a cursor key. 

[2nd] 

Next key press is a 2nd operation (the gold-colored label 
printed to the left above a key). The cursor changes 
to an n To cancel 2nd, press [2^ again. 

lALPHAl 

Next key press is an ALPHA character (the light grey 
character to the right above a key). The cursor changes to 
an Q. To cancel ALPHA, press lALPHAl or a cursor key. 

[Ml [a-lock] 

Sets ALPHA-LOCK; each subsequent key press results in an 
ALPHA character. The cursor changes to an Q. To cancel 

ALPHA-LOCK, press lALPHAl. 

(Ml 

Allows you to enter an X in FUNC mode or a T in PARAM 
mode without fmst pressing lALPHAl. 
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Setting Modes 


Checking MODE 
Settings 


Changing 
MODE Settings 


Leaving the 
MODE Screen 


Setting a Mode 
from a Program 


Modes control how numbers and graphs are displayed 
and interpreted by the calculator. Mode settings are 
retained by the Constant Memory feature when the Th80 
is turned off. 


Press I MODE I to display the MODE screen. The current 
settings are highlighted. The settings are described on the 
following pages. 


NORMAL SCI 
FLOAT 0123456789 
RADIAN DEGREE 
a...b/c b/c 
AUTOSIMPMANSIMP 
FUNC PARAM 
CONNECTED DOT 
SEQUENTIAL SIMUL 


Numeric display format. 

Number of decimal places. 

Unit of angle measure. 

Type of fraction display. 

Whether to simplify fractions. 
Type of graphing. 

Whether to connect graph points. 
Whether to plot simultaneously. 


To change the mode setting: 

1. Press 0 or 0 to move the cursor to the line of the 
setting that you want to change. The setting that the 
cursor is on flashes. 

2. Press 0 or 0 to move the cursor to the setting that you 
want. 

3. Press [Inter]. 

To leave the MODE screen: 

• Press the appropriate keys to go to another screen. 

• Press [2^ [quit] or ICLEARl to return to the Home screen. 

You can set a mode from a program by entering the name 
of the mode as an instruction; for example, FUNC or 
FLOAT. From a blank Une in the program editor 
(Chapter 10), press I MODE I to display a menu of the mode 
names, and then select the name. The name is copied to 
the cursor location. 
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TI-80 Modes 


NORMAL 

SCI 


FLOAT 

Fixed Decimal 


The TI-80 has eight mode settings. They control how 
numeric entries are interpreted, how answers are 
calculated or displayed, and how graphs appear in the 
display. Modes are set on the MODE screen (page 1-9). 


Notation formats affect only how an answer is displayed 
on the Home screen. Numeric answers can be displayed 
with up to 10 digits and a two-digit exponent. You can 
enter a number in any format. 

NORMAL display format is the way in which we usually 
express decimal numbers, with digits to the left and right 
of the decimal point, as in 12345.67. 

SCI (scientific) notation expresses numbers in two parts. 
The significant digits can be displayed with one digit to the 
left of the decimal point. The appropriate power of 10 
displays to the right of E , as in 1.234567 E 4. 

Note: If you select normal display format, but the answer 
cannot be displayed in 10 digits or the absolute value is 
less than .001, the TI-80 displays the answer in scientific 
notation. 

Decimal settings affect only how an answer is displayed on 
the Home screen. You can enter a number in any format. 
The decimal settings apply to both notation formats. 

FLOAT (floating) decimal setting displays up to 10 digits, 
plus the sign and decimal. 

The fixed decimal setting lets you select the number of 
digits (0 to 9) to be displayed to the right of the decimal 
point. The displayed value is rounded based on the number 
of digits you selected. The actual value is stored and used 
in calculations. Place the cursor on the number of decimal 
digits you want, and press I ENTER I . 

Note: In the program editor, the format for fixed decimal 
settings is FIX n. Enter n as an integer from 0 to 9. The 
mode is changed to fixed decimal when the program is 
executed. 
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RADIAN 

DEGREE 


a..b/c 

b/c 


AUTOSIMP 

MANSIMP 


FUNC 

PARAM 


CONNECTED 

DOT 


SEQUENTIAL 

SIMUL 


The angle mode controls: 

• How the calculator interprets angle arguments in SIN, COS, 
TAN, and polar-to-rectangular conversions. 

• How the calculator returns angle answers to SIN- 1 , COS 

TAN-1, and rectangular-to-polar conversions. 

RADIAN mode interprets angle arguments as radians and 
returns angle answers in radians. 

DEGREE mode interprets angle arguments as degrees and 
returns angle answers in degrees. 

a^b/c displays fraction results as mixed numbers; for 
example, the result of1/3 + 4/3is displayed as 1c_.2/3. 

b/c displays fraction results as simple fractions; for 
example, the result of1/3 + 4/3is displayed as 5/3. 

AUTOSIMP automatically simplifies fraction results to their 
lowest terms before displaying them; for example, the 
result of2/6 + 2/6is displayed as 2/3. 

MANSIMP displays fraction results without automatic 
simplification; for example, the result of2/6 + 2/6is 
displayed as 4/6. 

FUNC (function) graphing plots functions where Y is 
expressed in terms of X (Chapter 4). 

PARAM (parametric) graphing plots relations where X and 
Y are each expressed in terms of T (Chapter 5). 

CONNECTED draws line segments between the calculated 
points of the selected functions. 

DOT plots only the calculated points of the selected 
functions. 

SEQUENTIAL graphing evaluates and plots one function 
completely before the next function is evaluated and 
plotted. 

SIMUL (simultaneous) graphing evaluates and plots all 
selected functions for a single value of X, one at a time. In 
Parametric mode, X and Y are selected pairs. They are 
evaluated and plotted a T value at a time. 
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Variable Names 


Variables and 
Defined Items 


On the TI-80 you can enter, name, and use several types 
of data: numeric values (including fractions), lists, 
functions, and statistical plots. 


The TI-80 uses both user-assigned and pre-assigned names 
for variables and other items saved in memory. 


Variable Type 

Names 

Numeric values 
(including fractions) 

A, B,Z, 0 (single character only) 

Lists 

Li, L 2 , L3, L4, Ls, Le (onthe 
keyboard) 

Functions 

Yi, Y 2 , Y3, Y4 (on the Y= editor in 
FUNC mode) 

Parametric 

equations 

Xl T/Y 1 T, X 2 T/Y 2 T, X3T/Y3T (on 
the Y= editor in PARAM mode) 

Statistical plots 

PLOT1, PLOT2, PLOT3 (on the 

STAT PLOT menu) 

System variables 

XMIN, XMAX, and others (on various 
menus) 


Programs also have user-defined names and share memory 
with variables. Program names can be up to seven 
characters long. Programs are entered and edited from the 
program editor (Chapter 10). 

You can store to Usts (Chapter 8), system variables such as 
XMAX (Chapter 4) or TBLMIN (Chapter 6), and all Y= 
functions (Chapters 4 and 5) from the Home screen or 
from a program. You can store to lists (Chapters 8 and 9) 
and functions (Chapters 4 and 5) from editors. You can 
also store to a list element (Chapter 8). 

For more information about system variables, see 
Appendix A. 
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storing and Recalling Variable Values 


Storing Values 
in a Variable 


Displaying a 
Variable Value 


Using a 
Variable in an 
Expression 


Values are stored to and recalled from memory using 
variable names. When an expression containing the 
name of a variable is evaluated, the value of the variable 
at that time is used. 


You can store a value to a variable from the Home screen 

or a program using the ISTOH key. Begin on a blank line. 

1. Enter the value that you want to store (this can be an 
expression). 

2. Press \SJ0>\ . The symbol •> is copied to the cursor 
location. 

3. Press lALPHAl and then the single letter of the variable to 
which you want to store the value. 

4. Press I ENTER I . If you entered an expression, it is 
evaluated. The value is stored in the variable. 


|5*4Z->J 

To display the value of a variable, enter the variable name 

on a blank line on the Home screen, and then press I ENTER I . 

You can enter the name of the variable in one of the 

following ways: 

• Press lALPHAl and the letter of the variable (for user- 
defined variables). 

• Press and the name of the list. 

• Press IVARSI and select the type and name of the 
variable (for system variables). 

• Press [2^ [y-VARS] and select the type and name of the 
function. 


l± 


To use the current value of a variable in an expression, just 
enter the variable name in the expression. 


L±-S 


42 

^15 £5 SEJ 
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Last Entry 


When you press I ENTER I on the Home screen to evaluate an 
expression or execute an instruction, the expression or 
instruction is stored in an area called Last Entry, which 
you can recall. When you turn the TI-80 off. Last Entry is 
retained in memory. 


Using Last 
Entry 



You can recall Last Entry and edit it from the Home screen. 
Press [2^ [entry]. The current line is cleared, and the Last 
Entry is copied to the line. The cursor is positioned at the 
end of the entry. Because the TI-80 updates the Last Entry 
storage area only when you press I ENTER! , you can recall the 
previous entry even if you have begun entering the next 
expression. However, when you recall Last Entry, it 
replaces what you have typed. 


507 



1 ENTER 1 

11 


find] [entry] 

5+71 



Displaying a The TI-80 keeps previous entries (up to a total of 80 bytes) 
Previous Entry in Last Entry. You can display and edit those entries by 
continuing to press [2^ [ENTRY]. Last Entry displays 
previous entries in a loop, beginning with newest entry and 
moving to the oldest entry. Once the oldest item is 
displayed, [2^ [ENTRY] displays the newest item again. 



1 ISTOH lALPHAI A 

1->A 


EE: 

1 ENTER1 

1 



2IST0H lALPHAl B 

£->t 



1 ENTER! 

3->C 



aiSTOH lALPHAI C 

5 



1 ENTER] 

5->CI 



flndl [ENTRY] 




When you press [2^ [ENTRY] again, the previous item 
replaces the item on the current line. 


M [ENTRY] 


1- >ft 

3->C 

2 - >EI 
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Re-executing 
the Previous 
Entry 



Multiple Entries 
on a Line 



To execute Last Entry, press I ENTER I on a blank line on the 
Home screen. The entry is executed, but it does not 
reappear. 


OISTOH lALPHAl N 

ENTER! 

ALPHA! Nl+I 1 IST0»! !ALPHA| N 
ENTER 

ENTER 

ENTER 

o->n 

0 

n+i->n 

1 

z 

3 


To enter more than one expression or instruction on a line, 
separate them with a colon (:). They are all stored together 
in Last Entry. 

If the previous entry contained more than one expression 
or instruction, separated with a colon (page 1-6), they are 
all recalled. You can recall all entries on a line, edit any of 
them, and then execute all of them. 

Using the equation A=nr^, use trial and error to find the 
radius of a circle that covers 200 square centimeters. Use 8 
as your first guess. 

SISTO^I lALPHAI R I2ndl 1 : 1 
[2hdl!it!!ALPHAl 
!ENTER! 

[2nd] [ENTRY] 

Z01.0fil9£9B 

b->r:7t;rz 


Now try this. 

2ndl <1 7 !2nd! !INS] .95 

ENTER! 

B->R:7rRZ 

201.0B1B2BB 

7.gE->R:7t:Rz 



Continue until the answer is as accurate as you want. 
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Last Answer 


When an expression is evaluated successfully from the 
Home screen or from a program, the TI-80 stores the 
answer to a variable, ANS (Last Answer). ANS may be a 
decimal number, a fraction, or a list. When you turn the 
TI-80 off, the value in ANS is retained in memory. 


Using Last You can use the variable ANS to represent the last answer 

Answer (ANS) in in most places. When you press S [ANS], the variable name 
an Expression ANS is copied to the cursor location. When the expression 
is evaluated, the TI-80 uses the value of ANS in the 
calculation. 


0 Calculate the area of a garden plot 1.7 meters by 4.2 

meters. Then calculate the yield per square meter if the 
plot produces a total of 147 tomatoes. 


1.7 0 4.2 

[Mer] 

147 [TIM [ANSI 


1.7x4. 2 

7.14 

147^ftnS 


Continuing an You can use the value in ANS as the first entry in the next 
Expression expression without entering the value again or pressing 

[2^ [ANS]. On a blank line on the Home screen, enter the 
function. The TI-80 “types” the variable name ANS 
followed by the function. 



5E)2 

5^2 

1 ■ ■ ■ 1 

ENTER 1 



0 9.9 

BUS^SmS 

24.75 


ENTER1 


Storing To store an answer, store ANS to a variable before you 

Answers evaluate another expression. 

® Calculate the area of a circle of radius 5 meters. Then 

calculate the volume of a cylinder of radius 5 meters and 
height 3.3 meters. Store the result in the variable V. 


[M [tc] 5 

7T5Z 

7B.538Blfi34 

ENTER 1 

03.3 

259.1B1^B^B 

ENTER 1 

ST0>| lALPHAl V 
[EmiRl 

25B.1B1^B39 
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TI-80 Menus 


To leave the keyboard uncluttered, the TI-80 uses full¬ 
screen menus to give you access to many additional 
operations. The use of specific menus is described in the 
appropriate chapters. 


Moving from 
One Menu to 
Another 


Selecting an 
Item from a 
Menu 


Some menu keys, such as I MATH I , display more than one 
menu. The names of the menus appear on the top line. The 
current menu is highlighted and the items in that menu are 
displayed. 

Press [T] or 0 to move the cursor to a different menu. 

The number of the current item is highlighted. If there are 
more than seven items on the menu, a I appears on the last 
line in place of the : (colon) between the menu number and 
name. Menu items, such as VARS WINDOW, that end in ... 
(ellipsis marks) display another menu. 

There are two methods of selecting from a menu. 

• Press the number of the item you want to select. 

• Press 0 and 0 to move the cursor to the item you 
want to select, and then press I ENTER I . 



Calculate 3^27. 

1. Press IMATHI to display the MATH menu. 


PRB 


fiZnOERIUC 

2. To select 3^, you may either press 4 or press 000 
[eSHr]. 

3. Enter 27, and then press I ENTER I to evaluate the 
expression. 



pi ^ 
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TI-80 Menus (Continued) 


Leaving a Menu 
without Making 
a Selection 


There are several ways to leave a menu without making a 
selection from the menu. 

• To return to the Home screen, press 12nd I [QUIT]. 

• To return to the screen where you were, press ICLEARl . 

• To display a different menu, press the appropriate key, 
such as IZOOMI . 

• To select another screen, press the appropriate key, 
such as IWINDOWl . 


1-18 Operating the TI-80 










The VARS and Y-VARS Menus 


VARS Menu 


Y-VARS Menu 


Copying a 
Name from a 
VARS or 
Y-VARS Menu 


You may want to use the names of system variables 
(such as XMIN) and functions (such as Yi) in an 
expression. You may also want to store values directly to 
those variables. Use the VARS or Y-VARS menus to 
access the names. 


The VARS menu displays the names of window variables 
such as XMIN and TSTEP, statistics variables such as x and 
Qi, and table variables such as TBLMIN. 

Press IVARSI to display the VARS menu. Some of the items 
display more than one menu of variable names. 


VARS 

1: WINDOW... 

2: STATISTICS... 
3: TABLE... 

4: SIMPFACTOR... 


Names of X, Y, and T variables 
X/Y, Z, EQ, and BOX variables 
TBLMIN and ATBL variables 
Factor last used by ►SIMP function 


The Y-VARS menus display the names of functions and the 
instructions to select or deselect functions from a program 
or the Home screen. 

Press H [Y-VARS] to display the Y-VARS menu. Then press 
0 or 0 to select the type of variable you want. 

Y Displays a menu of names of Yn functions. 

XT/YT Displays a menu of names of XnT/YnT 

equations. 

ON/OFF Lets you select/deselect functions. 

To copy a variable name from a VARS or Y-VARS menu: 

1. Press fVA^ or [Y-VARS]. The VARS or Y-VARS menu 
is displayed. 

2. Select the type of variable you want. 

3. Press I ENTER I to select the name you want from the 
menu. It is copied to the cursor location. 
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EOS (Equation Operating System) 


Order of 
Evaluation 


The Equation Operating System {EOS'^^) defines the 
order of operations for the calculator—that Is, the order 
in which the TI-80 evaluates functions in expressions. 
EOS lets you enter numbers and functions in a simple, 
straightforward sequence. 


A function returns a value. EOS evaluates the functions in 
an expression in the following order: 


1 

Functions that are entered after the argument, such 
as A2, 2-\ 22!, 45°, 27t ^ and ►SIMP. 

2 

Powers and roots, such as 2'^5 or 5 32. 

3 

Implied multiplication where the second argument is 
a number, variable name, or hst, or begins with an 
open parenthesis, such as 4A, (A+B)4, or 4(A+B). 

4 

Single-argument functions that precede the 
argument, such as "A, ^[63, SIN B, or LOG 3. 

5 

Implied multiplication where the second argument is 


a multi-argument function or a single-argument 
function that precedes the argument, such as 

2NDERIV(A2,A, )or ASIN 2. 


6 

Permutations (nPr) and combinations (nCr). 

7 

Multiplication and division (including INT-r). 

8 

Addition and subtraction. 

9 

Test functions, such as > or <. 

10 

Conversion functions: ►FRAC, ►DEC, ►a^b/c, 
and ►b/c. 


Within a priority group, EOS evaluates functions from left 
to right. However, two or more single-argument functions 
that precede the same argument are evaluated from right 
to left. For example, SIN FPART LN 8 is evaluated as 

SIN(FPART(LN 8)). 

Calculations within a pair of parentheses are evaluated 
first. Multi-argument functions, such as NDERIV(A2 ,a, 6), 
are evaluated as they are encountered. 

The conversion functions ►FRAC, ►DEC, ►a^b/c, and 
►b/c can only be used at the end of a command line, with 
one exception: they can be followed by a store instruction. 
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Implied 

Multiplication 


Parentheses 


Negation 


The TI-80 recognizes implied multiplication. For example, 
it understands 2n, 4SIN 45, 5(1+2), and (2x5)7 as implied 
multiplication. 

All calculations inside a pair of parentheses are completed 
fu*st. For example, in the expression 4(1+2), EOS first 
evaluates the portion inside the parentheses, 1 +2, and then 
multiplies the answer, 3, by 4. 

You can omit any right (closing) parenthesis at the end of 
an expression. All “open” parenthetical elements are 
closed automatically at the end of an expression and 
preceding the > (store) or display-conversion instructions. 

Note: Parentheses are also used to enclose the arguments 
for certain functions, for example, NDERIV(A2,A,6). In 
these cases, parentheses do not indicate implied 
multiplication. 


To enter a negative number, use the negation function. 
Press O, and then enter the number. On the TI-80, 
negation is in the fourth group in the EOS hierarchy. 
Functions in the first group, such as squaring, are 
evaluated before negation. 

For example, -X^ is a negative number (or 0); is -81. 
Use parentheses to square a negative number: (-9)2. 


-22 
(- 2)2 
-ft2C -8)2 


-4 

4 

-15 


Note: Use the 0 key for subtraction and the O key for 
negation. If you press □ to enter a negative number, as in 9 
0 0 7, or if you press O to indicate subtraction, as in 9 O 
7, it is an error. If you press lALPHAl A O lALPHAl B, it is 
interpreted as implied multiplication (Ax-B). 
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Error Conditions 


Diagnosing an 
Error 


Correcting an 
Error 


The TI-80 detects any errors at the time it evaluates an 
expression, executes an instruction, plots a graph, or 
stores a value. Calculations stop and an error message 
with a menu is displayed immediately. Error codes and 
conditions are described in detail in Appendix B. 


If the TI-80 detects an error, it displays the error screen. 

ERRZSVnirtX 

WQUIU 

siauiT 

The top line indicates the general type of error, such as 

SYNTAX or DOMAIN. For additional information about each 

error message, see Appendix B. 

• If you select GOTO, the cursor is displayed at the 
location where the error was detected. 

Note: If a syntax error was detected in the contents of 
a Y= function during program execution, GOTO returns 
the user to the Y= editor, not to the program. 

• If you select QUIT, or press [2^ [QUIT] or lCLEARl . you 
return to the Home screen. 

To correct an error: 

1. Note the type of the error. 

2. Select GOTO, if that option is available, and look at the 
expression for syntax errors, especially at and before 
the cursor location. 

3. If the error in the expression is not readily apparent, 
turn to Appendix B and read the information about the 
error message. 

4. Correct the expression. 
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Chapter 2: Math, Angle, and Test Operations 


This chapter describes the math, angle, and relational 
operations available on the TI-80. The most commonly 
used functions are accessed from the keyboard; others 
are accessed through menus. 


Chapter Getting Started: Lottery Chances. 2-2 

Contents Using the TI-80 Functions. 2-3 

Keyboard Math Operations. 2-4 

MATH MATH Operations. 2-7 

MATH NUM (Number) Operations. 2-10 

MATH PRB (Probabihty) Operations. 2-12 

ANGLE Operations. 2-14 

TEST (Relational) Operations. 2-16 


Math, Angle, and Test Operations 2-1 












Getting Started: Lottery Chances 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Suppose you want to enter a lottery where six numbers will be drawn 
from 50. To win, you must pick all six numbers (in any order). What is the 
probability of winning if you buy one ticket? What is the probability of 
winning if you buy five tickets? 


1. Determine the number of combinations 
possible. On the Home screen, press 50 
to enter the total number of items. Press 
[I^mTh] [7] to display the MATH PRB menu. 
Press 3 to select nCr. Press 6 to enter the 
number of items selected. 

2. Press I ENTER I to evaluate the expression. 
This is the total number of possible 
combinations of 6 numbers drawn from a 
set of 50 numbers. With one ticket, you 
have one chance in 15,890,700 of 
winning. 

3. To calculate the probability of winning 
with one ticket, press 1 0 [2g| [ANS] 

I ENTER I . The answer is too large to display 
in fixed notation; therefore, 
it is shown in scientific notation. 
0.00000006292988981 is the decimal 
equivalent. 

4. To calculate the probability of winning 
with five tickets, press 0 5 1 ENTER I . Again, 
the answer is too small to display in fixed 
notation. The decimal equivalent is 
0.000000314649449. 


SO nCc 6 


50 nCc S 


15B90700 


50 nCc G 

15850700 


50 nCc G 

15B90700 

G.25£5BB5Blc’B 

BnSx5 

3.14G45445e''7 
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Using the TI-80 Functions 


This page contains some general information you should 
know about the TI-80 functions described in Chapter 1. 


Using Lists with 
Functions 


Using Fractions 
with Functions 


Functions that are valid for lists return a list calculated on 
an element-by-element basis. If two lists are used in the 
same expression, they must be the same length. For more 
information about lists, see Chapter 8. 








4 


Some math functions (+, x, /, ►b/c, ►a^^b/c, 

►DEC) accept fractions as input values. All other functions 
convert fractions to decimals before operating on them. 
For more information about fractions, see Chapter 3. 


5in 

,41B41SS^BS 

mSSSSSSBSSI 
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Keyboard Math Operations 


The most commonly used math functions are on the 
keyboard. The keyboard math operations can be used 
with decimal numbers, fractions (except as noted), 
expressions, and lists. 


+ (Add) 

- (Subtract) 
X (Multipiy) 
/ (Divide) 


Trig Functions 


(Inverse) 


The basic arithmetic functions are: addition [+), subtraction 
0, multiplication 0, and division [3. Each argument for 
these functions can be a list. 


valueA+valueB, valueA - valueB^ 
valueAxvalueB, valueA/valueB 


7+5-3:x£ 


S 

13 4 


The trigonometric functions are interpreted according to 
the current RADIAN/DEGREE mode setting. (Refer to page 
1-9 for instructions on changing the mode setting.) For 
example, SIN 30 in RADIAN mode returns -.9880316241; in 
DEGREE mode, it returns .5. Each argument for the 
trigonometric functions may be a list. 


SIN value, COS value, TAN value 

SIN’^, COS'^, and TAN'"* are the inverse trig functions 
(arcsine, arccosine, and arctangent). 

SIN"** value, COS~^ value, TAN"** value 


RADIAN Mode 


CDS C-JCz-SJ 

0 

CDS! 8ns 

1-S7079fi327 
CSin 85Z+CCDS 8) 
z 

1 


(inverse, H) may be used with numbers, expressions, 
or lists. The multiplicative inverse is the equiv^ent of the 
reciprocal, 1/x. 


value'^ 


5-1 


. 2 ; 
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(Power) 
2 (Square) 
(Square 
Root) 


LOG 

lO'^ 

LN 


e'^ 


(power, 0), ^ (square, El]), and yf (square root, I2ncl| M) 
may be used with decimal numbers, fractions, expressions, 
or lists. When used with a fraction, y[ (square root, [Ml hr]) 
returns a decimal number. 

valuepower, valued, yfvalue 


Note: Raising a negative number to a noninteger power 
can result in a complex number, which returns an error. 


2EZ 

SIS 

fAns 

ZS 

B 


These fimctions find the logarithm ILOGL power of ten 

[Ml [lO^], and natural log [LN] of the specified value or list of 

values. 


LOG value, ^O^power, LN value 


LOG SS 

UBISSA^BZS 

\0'‘f\US 

SS 

Ln 

e'^ ( land I [e^]) returns the constant e raised to a power or 
list of powers, e'^1 returns the value of the constant e. 

empower 


Z.llBZBlBZB 
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Keyboard Math Operations (Continued) 


(Negation) 


ABS 


7C(Pi) 


“ (negation, O) returns the negative of a number, 
expression, or list. The narrow negation symbol (-) 
distinguishes negation from the subtraction or minus (-). 

-value 

EOS rules (Chapter 1) determine when negation is 
evaluated. For example, "A^ returns a negative number 
because squaring is evaluated before negation. Use 
parentheses to square a negated number, (”A)2. 

i-A A -A 

ABS (absolute value, [2^ [ABS]) returns the absolute value 
of a number, expression, or list. 

ABS value 


AES 

zsa 

AES <1.2^7-S.g7> 

11.ZS 

Pi ( 12ncl| [tc]) is stored as a constant in the TI-80. Press [Ml 
[ti] to copy the symbol k to the cursor location. The 
number 3.141592654 is displayed for 7C, but 
3.1415926535898 is used internally in calculations. 


ZX 

6.ZBZ1BSZ07 

X5Z 

7B.SZBB1BZ4 
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MATH MATH Operations 


MATH MATH 
Menu 


INT-^ 


To display the MATH MATH menu, press [math]. When you 
select a menu item, the name is copied to the cursor 
location. Functions that are valid for lists return a list 
calculated on an element-by-element basis. 


MATH NUM PRB 

1: INT^ Displays quotient and remainder 

2: ►DEC Displays answer in decimal form 

3:^ Cube 

4: Cube root 

5: H root 

6: NDERI V(Numerical derivative 


On the Home screen or from a program, INT-f (integer 
divide, MATH MATH, item 1) returns the quotient (or 
quotient and remainder) resulting from the division of two 
integers. Each 2 irgument can be a list. 

integer A INT-rintegerB 

When INT-r is executed on the Home screen, it displays the 
symbols Q= for the quotient and R= for the remainder. 

Note: If INT-r is embedded in an expression, Q= and R= 
may not be displayed. 

When used with lists, INT-r returns a list of quotients only. 

If the result of INT-i- is used in subsequent calculations, the 
remainder is dropped, and only the quotient is used. 

The quotient from INT-i- is returned to ANS. 

s iniT z 

Q=4 

R=1 

9 iniT 2+3 

7 

5 iniT 

Z 1> 
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MATH MATH Operations (Continued) 


►DEC 


3 (Cube) 


H (Cube Root) 


XaT (Root) 


►DEC (convert to decimal, MATH MATH, item 2) displays 
an answer in decimal form. ►DEC can only be used after a 
value and at the end of an eocpression. value can be a list. 


valueP^DEC 

eocpression^^DEC 


aUSkblL 


3 (cube, MATH MATH, item 3) returns the cube of a 
number, expression, or list. 

value^ 


I 27 6A IZSy 


(cube root, MATH MATH, item 4) returns the cube root 
of a number, expression, or list. 


value 


pT^B? 27? 647 12^1 I 
I {2 3 4 ^11 

(root, MATH MATH, item 5) returns the real root of a 
number, expression, or list. 

n^h'oot^^f value 

[4^TEI7Ifi7Bi5 I 

I 2 311 
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NDERIV( 


NDERIV( (numerical derivative, MATH MATH, item 6) 
returns an approximate derivative of an expression with 
respect to a specified variable, given the value at which to 
calculate the derivative, and e (optional; if none is 
specified, 1 e- 3 is used). 

HDER\y(eocpression,vaHable,vciiue) or 
HDER\\!(e 3 cpression,variable,value,z) 

NDERIV( uses the symmetric difference quotient method 
(as shown in the formula below), which approximates the 
numerical derivative value as the slope of the secant line 
through the points: 

^ f(X+e)-f(X-e) 

I (xj - 2e 

As e gets smaller, the approximation usually becomes 
more accurate. 


75-000001 

0001) 

75 

Because of the method used, NDERIV( can return a false 
derivative value at a nondifferentiable point. 
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MATH NUM (Number) Operations 


To display the MATH NUM menu, press \m\^ [[]. When 
you select a menu Item, the name is copied to the cursor 
location. Functions that are valid for lists return a list 
calculated on an element-by-element basis. 


MATH NUM 
Menu 


ROUND( 


IPART 

FPART 


INT 


MATH NUM PRB 

1:R0UND( 

Round 

2:IPART 

Integer part 

3: FPART 

FYactional part 

4: INT 

Greatest integer 

5:MIN( 

Minimum value 

6:MAX( 

Maximum value 

7:REMAINDER! 

Remainder of a division result 


ROUND( (MATH NUM, item 1) returns a number, expression, 
or list rounded to a specified number of decimals (< 9). If the 
number of decimals is omitted, the number is rounded to the 
digits that are displayed, a maximum of 10 digits. 


ROU N D{value,Mecimals) ROUt4D{value) 




12345fi7B9012->C 

3.1416 


1.234?67B9cll 

ftDUnDC7r7a?2?3> 


C-RDUnDCC) 



12 

{3.1 3.14 3.142> 


12345fi7B9012-123 

4967BB000 

12 


IPART (integer part, MATH NUM, item 2) returns the integer part 
or parts of a number, expression, or list. FPART (fractional part, 
MATH NUM, item 3) returns the fractional part or parts of a 
number, expression, or list. 


IPART value FPART value 


IPftRT -23.45 


FPRRT -23.45 

-23 


-.45 

IPRRT {5.2?-2.fi> 


FPRRT {5.2?-2.fiJ 

{5 -2> 


{.2 -.fi> 


INT (greatest integer, MATH NUM, item 4) returns the lajrgest 
integer less than or equal to a number, expression, or list. The 
value is the same as IPART for nonnegative numbers a^id negative 
integers, but one integer less than 
IPART for negative noninteger numbers. 

INT value 

inr -25.45 

-24 

inr 23 . 

23 
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MIN( 

MAX( 


REMAINDER( 


MIN( (minimum value, MATH NUM, item 5) returns the 
smaller of two values or the smallest element in a list. If 
two lists are compared, it returns a list of the smaller of 
each pair of elements. If a list and a value are compared, it 
compares each element in the list with the value. 

MAX( (maximum value, MATH NUM, item 6) returns the 
larger of two values or the largest element in a list. If two 
lists are compared, it returns a list of the larger of each 
pair of elements. If a list and a value are compared, it 
compares each element in the hst with the value. 


lA\\i(valueA,valueB ) 
mu{Ust) 
mUilistAMstB) 
WU{value,list) 
lA\U{list,value) 


3 

<3 A 

8 


MAX(valueA,valueB ) 

MAX(list) 

MAX{listA,listB) 

MAX{value,list) 

MAX{listyValue) 


Note; MIN( and MAX( are also available on the LIST MATH 
menu. 


REMAINDER( (MATH NUM, item 7) returns the remainder 
resulting from the division of two integers, each of which 
can be a list. (See INT-i-, page 2-7.) 

REMAmDER(valueA,valueB) RElAA\UDER{listA,listB) 
REMA\UDER{valueMst) REM A\UDER{Hst,value) 

If a list is used as one or both arguments, the result is a list 
of remainders. 


REHAinDERClO?^) 

2 

REH8inDER(<l£7l8 


<0 1 
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MATH PRB (Probability) Operations 


MATH PRB 
Menu 


RAND 


To display the MATH PRB menu, press [M^ 0. When you 
select a menu item, the name is copied to the cursor 
location. Functions that are valid for lists return a list 
calculated on an element-by-element basis. 


MATH NUM PRB 


1:RAND 

Random number generator 

2: nPr 

Number of permutations 

3: nCr 

Number of combinations 

4: ! 

Factorial 

5: RANDINTC 

Random integer generator 


RAND (random number, MATH PRB, item 1) generates and 
returns a random number greater than 0 and less than 1 
(as in the first example below). A random number is 
generated from a seed value. To control a random number 
sequence, first store an integer seed value in RAND. In the 
second example below, 1 is stored to RAND so that the TI- 
80 uses 1 as the seed value for generating random 
numbers. 


RAnD 


l->RftnD 



1 



RRRD 

.B7GE:72g91 


.601073504 



.B3B032464 



.4B3357023 

.007661363 


Note: When you reset the TI-80, RAND is set to the factory 
seed value, which is 0. 
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nPr 

nCr 


! (Factorial) 


RANDINT( 


nPr (number of permutations, MATH PRB, item 2) returns 
the number of permutations of items taken number at a 
time, items and number must be nonnegative integers. 
Both items and number can be lists. 

nCr (number of combinations, MATH PRB, item 3) returns 
the number of combinations of items taken number at a 
time, items and number must be nonnegative integers. 
Both items and number can be lists. 

iteTYis nPr number 
items nCr number 


5 nPc 
5 uLc 


20 


10 

nCc 12?2J 
<1 


! (factorial, MATH PRB, item 4) returns the factorial of a 
positive integer or list of integers between 0 and 69. 


valuel 


fi! 

720 

<120 24 


RANDINT( (random integer, MATH PRB, item 5) generates a 
random integer within a specified range. It requires two 
arguments: the lower and upper boundaries of the range 
(in any order). Both arguments must be integers. Both 
arguments can be negative. Both arguments can be lists. 


R AN Dl NT (lower,upper) 


RAnDinTi;i?g)«RAn 

DinT(i?g:i 

4 

RRnDinT(<l72?^>? 

<77B?9>) 
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ANGLE Operations 


ANGLE 

Menu 


°(Degree) 


(Radians) 


To display the ANGLE menu, press [angle]. The ANGLE 
menu displays angle indicators and instructions. When 
you select an item from the menu, the name is copied to 
the cursor location. 


ANGLE 

1: ° 

Degree notation 

2: 

Radian notation 

3:R^Pr( 

Returns R, given X and Y 

4:R^PGC 

Returns 0, given X and Y 

5:P^Rx( 

Returns X, given R and 0 

6:P^Ry( 

Returns Y, given R and 0 


° (degree, ANGLE, item 1) lets you designate an angle or 
list of angles as degrees, regardless of the current angle 
mode setting. In RADIAN mode, ° can also be used to 
convert degrees to radians. 

angle° 


RADIAN Mode 


Sin 45- 


45- 

.70710g7B12; 


.7B539Blg34 

Sin 



<0 .5 1> 




** (radians, ANGLE, item 2) lets you designate an angle or 
list of angles as radians, regardless of the current angle 
mode setting. In DEGREE mode, ■' can also be used to 
convert radians to degrees. 

DEGREE Mode 

AS 


angle^ 


Sin (^^4)*- 


.70714B7B12 


Sin 


<0 1> 
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R^Pr( 

R^Pe( 

P^Rx( 

P^Ry( 


Note: When converting from one coordinate system to the 
other, be sure that the angle mode setting, DEGREE or 
RADIAN, is appropriate for your angle measurements. 
(Press I MODE I to check the current setting.) 

R^Pr( (ANGLE, item 3) converts the given rectangular 
coordinates to polar coordinates and returns R. 

R^P0( (ANGLE, item 4) converts the given rectangular 
coordinates to polar coordinates and returns 0. 

Both X and Y can be lists. 


R^Pr(Z,r) 

R^P0(x,r) 


RADIAN Mode 


R^PcC -l^OJ 

1 

R^PeC -IjO) 


P^Rx( (ANGLE, item 5) converts the given polar 
coordinates to rectangular coordinates and returns X. 

P^Ry( (ANGLE, item 6) converts the given polar 
coordinates to rectangular coordinates and returns Y. 

Both R and 0 can be lists. 


P^Rx(i?,0) 

P^Ry(/?,0) 


RADIAN Mode 


P^Rx(1?7T;) 

P^R3(1?7^) 


-1 

0 
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TEST (Relational) Operations 


To display the TEST menu, press (2^ [TEST]. When you 
select from the menu, the name is copied to the cursor 
location. These functions are valid for lists; they return a 
list calculated on an element-by-element basis. 


TEST Menu 


TEST True if: 

1: = Equal to 

2: Not equal to 

3: > Greater than 

4: > Greater than or equal to 

5: < Less than 

6 :<Less than or equal to 


= Relational operators compare valueA and valueB and 

^ return 1 if the test is true or 0 if the test is false. valueA 

> and valueB can be numbers, expressions, or lists. 

“ Relational operators are often used in programs to control 

< program flow and in graphing to control the graph of a 

function over specific values. 

valueA-valueB 
valueA^valueB 
valueA >valueB 
valueA>valueB 
valueA<valueB 
valueA<valueB 


Using Tests 




0 

^1 1 OJ 
II 0 1> 


Relational operators are evaluated after mathematical 
functions according to EOS rules (Chapter 1). 

• The expression 2+2=2+3 returns 0. The TI-80 does the 
addition first because of EOS rules, and then it 
compares 4 to 5. 

• The expression 2+(2=2)+3 returns 6. The TI-80 first 
performs the relational test because it is in 
parentheses; then it adds 2, 1, and 3. 
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Chapter 3: Fractions 


This chapter describes how to use the fraction 
operations on the TI-80. 


Chapter Getting Started: Working with Fractions . 3-2 

Contents Setting Modes for Fraction Results. 3-4 

Entering and Using Fractions in Calculations. 3-5 

The FRACTION Menu. 3-6 
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Getting Started: Working with Fractions 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Enter the expression 1 6/27 + 1 i/9. Evaluate the expression, simplify the 
result, and then use the conversion options on the FRACTION menu to 
convert the result. 


This example is performed in MANSIMP (manual simplification) mode. MANSIMP 
mode is especially useful for students when they are learning fraction concepts. When 
MANSIMP mode is selected, the ►SIMP function (from the FRACTION menu) can be 
used to simplify fractions, step-by-step. 

1. Select MANSIMP mode. 


2. From the Home screen, press 1 

M [UNITj 6 S [b/c] 27 0 1 S [UNITJ 1 
12nd I [b/c] 9 to enter the mixed-fraction 
expression, 1 6/27 + 1 1/9. 


3. Press I ENTER I to evaluate the expression. The 
T indicates that the fraction can be 
simplified. 


4. Press IFRACI 1 to select ►SIMP (simplify). 
ANS^SIMP is copied to the cursor location. 


5. Press I ENTER I to simplify the fraction. 

In MANSIMP mode, the TI-80 uses the 
lowest common denominator for 
simplification. The simplification factor is 
displayed. The 4^ preceding the result 
indicates that the fraction can be simplified 
further. Continue pressing I ENTER I until -i is 
no longer displayed. 


£0! SCI 

01£34Sfi7B9 


I DEGREE 


i 

Hi_ 

mrusiMP cmiwcL 
■ PftRftn 
iinT H^int DOT 

SIHUL 


EQUEHTIR 






lu6^27+lul^9 

RDS^SIHP 


l.G^27+lul^9 

* 2 - 9^27 

RDSIhSIHP 

^2u3« 

FRCTDR=3 

2 m 1^2 

FftCTDR=3 
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The TI-80 uses the lowest common denominator for simplification. If you 
want to choose the simplification factor yourself, you can enter it as part 
of the expression. 


6. Press ICLEARI to clear the screen. Reenter the 
expression, or press 12nd I [ENTRY] until you see 
the expression 

1^6/27 + 1^1/9. 


7. Press M M [iNS] m M |T| ITI 9 [Tl. 
This adds the simplification factor 9 and 
places the expression in parentheses. 


8. Press IFRACI 1 to copy ►SIMP to the cursor 
location. 


9. Press I ENTER I to simplify the fraction result. 
The simplification factor is displayed. 


lO.Press [2^ [ANS] IFRACI 2 1 ENTER I to convert the 
mixed-fraction result to a simple fraction. 


11 .Press [2^ [ANS] IFRACI 5 1 ENTER I to convert the 
fraction result to its decimal equivalent. 


l»g^£7+lul^9 




►SIMP 


Clug^27+lul^g79) 

►SIMP 

FflCTDR=g 


(i±uS^Zl*l»US7By 

►SIMP 

FftCTnR=9 

Rns^b^c 

7^3 


►SIMP 

2»li^3 

FRCTDR=9 

Rns^t^c 

7^3 

RRS^DEC 


2-333333333 
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Setting Modes for Fraction Results 


From the MODE screen, you can select simplification and 
display format options for fraction results. 


AUTOSIMP 
Mode with b/c 
and a^b/c 
Modes 


There are two formats for displaying fractions results. 

• b/c mode displays fraction results in simple-fraction (a 
fraction without a whole number) format; for example, 25/ 

4. 


AUTOSIMP mode simplifies fractions automatically. 
Simplification takes place before the expression is evaluated. 
Then the result is simplified to its lowest terms. For example, 
12/16 is simplified to 3/4 when you press I ENTER I . 


25 ^ 100 + 25^50 

70 ^ 50 + 10^40 

33^20 

• a.^b/c displays fraction results in mixed-fraction 

(a whole number with a fraction) format; for example 5 3/4. 


25^100+25^50 

^^A 

70^50+10^40 

1 » 12^20 
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MANSIMP Mode 
with a..b/c 
Mode 


MANSIMP mode lets you simplify fractions manually. 
MANSIMP was designed for teaching and learning fractions 
concepts. In MANSIMP mode, you can simplify fractions and 
the results of expressions using fractions, step-by-step. 


When a fraction result is not expressed in its lowest terms, a 
down arrow (i) is displayed to remind you that you can 
simplify the result. Use ►SIMP from the FRACTION menu to 
simplify the fraction. You can then use ►b/c or ►a^b/c to 
change the display format of the fraction result. 


+75/100 

70/50+10/^0 

+230/200 

+1-130/200 


Typically, you use the MANSIMP simplification mode with the 
a.-.b/c display format mode for teaching or learning fraction 
concepts. The display format of fraction results can vary when 
you are using MANSIMP and a^ib/c. 

• When you simply enter a fraction and press I ENTER I , the 
format in which you entered the fraction is preserved. 


+24/16 


24/16 


• When you add or subtract using a mixed fraction, 

calculation takes place on the whole-number and fractional 
part of the mixed-fraction separately. The result is displayed 
as a mixed fraction. 


lu2/3+2-4/6 

+3uB/6 


• When you multiply or divide using a mixed fraction, the 
result is displayed as a simple fraction. 

1-1/2k2„1/3: I 

+ 21/6 
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Entering and Using Fractions in Caicuiations 


Entering Simple 
Fractions 


Entering Mixed 
Fractions 


The TI-80 lets you enter fractions directly from the 
keyboard. 


A simple fraction is a fraction with no whole-number part; for 
example, 3/4 or 4/3. 

To enter a simple fraction: 

1. Enter the numerator (up to six digits), and then press I2ncl| 
[b/c], 

2. Enter the denominator (up to and including 1000). 

For example, press 2 [2^ [b/c] 3 to enter 2/3. 

A mixed fraction is fraction that has both a whole-number and a 
fractional part; for example 1 1/3. 

To enter a mixed fraction: 

1. Enter the units (up to three digits), and then press 
[2^ [UNITJ. 

2. Enter the numerator (up to three digits), and then press \M\ 
[b/c]. 

3. Enter the denominator (up to and including 1000). 

For example, press 5 [2^ [UNITj 2 [2^ [b/c] 3 to enter 5 2/3. 
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Using Fractions 
in Expressions 


In general, you can use fractions in expressions just as 
you would use other numbers. The results of the 
expressions, however, may or may not be fractions. 


The absolute value of a fraction on the TI-80 cannot be 
> 1000 . 

E]»B»[EI»[±].and[2^ [ABS] accept fraction entries 
and return fraction results. If the absolute value of a fraction 
result is >1000, or if the results of operations with these 
functions are not within the limits shown on page 3-6, the 
results are given in decimal form. 

Other functions accept fraction entries, but convert them to 
decimal form before operating on them. The results are given in 
decimal form. For example, V 4/9 returns .6666666667, not 2/ 
3. 

If you use ►SIMP with a fraction that has been converted to a 
decimal, an error occurs. 

If an expression contains both a fraction and a decimal number, 
the result is displayed as a decimal number. 

You can also enter fractions in a list, but the results are returned 
as decimal values. 





1.75 


1^2: 



.5 .75J 
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The FRACTION Menu 


To display the FRACTION menu, press [FRA^ . The menu 
items let you simplify and convert fractions. When you 
select a menu item, the name is copied to the cursor 
location. 


FRACTION 

Menu 


Simplifying 

Fractions 

►SIMP 


FRACTION 

1; ►SIMP Simplifies the fraction. 

2: ►b / c Converts to a simple fraction. 

3: ►a^b/ c Converts to a mixed fraction. 

4: ►FRAC Converts a decimal to a fraction based on mode. 

5: ►DEC Converts a fraction to a decimal. 

►SIMP (simplify fraction, FRACTION, item 1) simplifies the 
specified fraction and displays it, along with the simplification 
factor. 

Note: ►SIMP can only be used in MANSIMP mode. 

You have two options for simplifying fractions. 

• You can let the calculator simplify the fraction, 

step-by-step, using the lowest common denominator (LCD), 
or 

fraction>S\lAP 


lO^lOO^flNP 

FACTDR=2 

ftnS^SIHP 

1^10 

FACTDR=S 


• You can choose a factor (an integer) for simplifying the 
fraction. 

(fraction Jactor)>S\M P 


a0^100?E)^SIHP 

FftCTDft=5 

1^10 

FACTDR=2 

Both simplification options update the variable FACTOR. 
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Converting 
Simple and 
Mixed Fractions 
►b/c 
►a^b/c 


►b/c (convert to simple fraction, FRACTION, item 2) converts 
value to a simple fraction. 

►a..b/c (convert to mixed fraction, item 3) converts value to a 
mixed fraction. 

value>blc 

va/M^^a._.b/c 




lUZ 


Both ►b/c and ►ac^b/C can be used only at the end of an 
expression. A ^ ( fsTo^ ) instruction, however, can follow them. 
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The FRACTION Menu (Continued) 


Converting 
Decimals and 
Fractions 
►FRAC 
►DEC 


►FRAC (convert to fraction, FRACTION, item 4) converts a 
decimal value to its fraction equivalent and displays it. The 
decimal may be a number, expression, or list. 

In MANSIMP mode, ►FRAC first attempts to return a fraction in 
terms of lOths, lOOths, or lOOOths. If this is not possible, ► 
FRAC converts the decimal to its fraction equivalent as it would 
in AUTOSIMP mode. If the value cannot be converted or if the 
denominator of the equivalent fraction is greater than 1000, the 
decimal equivalent is returned. 

The form of the ►FRAC result depends on the current fraction 
display format. For example, 1.25 ►FRAC returns 1 1/4 if a^^b/ 
c is selected or 5/4 if b/c is selected. 

If the decimal value for ►FRAC is a list, the list is displayed as 
fractions, but it is still stored internally in decimal form. 

►DEC (convert to decimal, FRACTION, item 5) converts a 
fraction value to its decimal form and displays it. 

decimal>FRf<C 

fraction>DEC 


AUTOSIMP & a^b/c AUTOSIMP & b/c 


4^10+7^5 

ons^DEc 

l.B 

MANSIMP &a^b/c 


4^10*7^5 

ons^DEE 

l.B 

RnS^FRRC 

MANSIMP & b/c 

4^10+7^5 


4^10+7^E 



•^1B^10 




l.B 


l.B 

RnS^FRRE 


ARE^FRAE 

^luB^lO 


^IB^IO 


Both ►FRAC and ►DEC are valid only at the end of an 
expression. A > ( ISTOH ) instruction, however, can follow them. 
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Chapter 4: Function.Graphing 


This chapter describes function graphing on the Th80 in 
detail. It also lays the foundation for using the parametric 
graphing features described in Chapter 5. 


Chapter Getting Started: Graphing a Circle . 4-2 

Contents Defining a Graph . 4-3 

Setting Graph Modes . 4-4 

Defining Functions in the Y= List . 4-5 

Evaluating Y= Functions in Expressions. 4-7 

Selecting Functions . 4-8 

Defining the Viewing Window. 4-9 

Displaying a Graph. 4-11 

Exploring a Graph with the Free-Moving Cursor ... 4-12 

Exploring a Graph with TRACE. 4-13 

Exploring a Graph with ZOOM . 4-15 

Setting the Zoom Factors. 4-18 
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Getting Started: Graphing a Circle 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Graph a circle of radius 10, centered on the origin in the standard 
viewing window. To graph a circle, you must enter separate formulas 
for the upper and lower portions of the circle. Then use ZSQUARE to 
adjust the display to make the functions appear as a circle. 


Make sure that your TI-80 is in FUNC 
mode and all STAT PLOTS are turned off. 

1. Press [y 3 to display the Y= edit screen. 
Press S M Q] 100 □ [£T] [i!] CD 

to enter the expression Y1=V^(100-X2) to 
define the top half of the circle. 

The bottom half of the circle is defined 
by Y2=->/^(100-X2). However, you can 
also define one function in terms of 
another; so to define Y2=-Y1, press EB 
[2^ [Y-VARS] (to display the Y= variables 
menu) 1 (to select Y1). 

2. Press [ZOMI 6 to select ZSTANDARD. This 
is a quick way to reset the Window 
variables to the standard values. It also 
graphs the functions; you do not need to 
press IGRAPHI . 

Notice that the functions appear as an 
elhpse in the standard viewing window. 

3. To ac^ust the display so each “dot” 
represents an equal width and height, 
press IZOOMI . and then 5 to select 
ZSQUARE. The functions are replotted 
and now appear as a circle on the 
display. 

4. To see the ZSQUARE Window variables, 
press IWINDOWl and note the values for 

XMIN, XMAX, YMIN, and YMAX. 


5. If you want to see the graph again, press 
IGRAPHI . 


VIE 

faoo-xz) 

vS 

■VI 

V3= 


V4= 





UinDDM 

XHin=~i:^.47B2g.. 

KHAK=1^.47B£G0.. 

K5CL=1 

VMin=-10 

YHBX=10 

VSCL=1 
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Defining a Graph 


To define a graph, you set the modes, enter and select 
the functions to graph, and define the viewing window 
and the graphing format. Once you have defined a graph, 
you can plot it, display it, and explore it. 


Steps in 
Defining a 
Graph 


Exploring a 
Graph 


There are six basic steps to defining a graph, although you 
may not need to take all of the steps each time you define 
a graph. The procedures are described in detail on the 
following pages. 

1. Set the mode to FUNC graphing (Chapter 1). 

2. Enter or edit a function in the Y= list (page 4-5). 

3. Select the Y= function you want to graph (page 4-8). 

4. Define the viewing window (page 4-9). 

5. Set the graphing format (page 4-11). 

6. Deselect ST AT PLOTS, if appropriate (Chapter 9). 

Once you have defined a graph, you can display it and use 
several tools on the TI-80 to explore the behaviour of the 
function or functions. These tools are described later in 
this chapter. 
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Setting Graph Modes 


Checking and 
Changing 
Graphing 
Modes 


Setting Modes 
from a Program 


Pressing ImodeI displays the current mode settings, as 
described in Chapter 1. For function graphing, the 
graphing mode must be set to FUNC. Before you graph a 
function, check to make sure that the mode settings are 
appropriate. 


Press IMODEI to display the mode settings. The current 
settings are highlighted. 

The TI-80 has two graphing modes. 

• FUNC (function graphing) 

• PARAM (parametric graphing) 

To graph functions, you must select FUNC (function 
graphing). 

The basics of graphing on the TI-80 are described in this 
chapter. Differences in parametric graphing are described 
in Chapter 5. 

The mode settings can affect how functions are graphed. 

• RADIAN or DEGREE mode may affect how some 
functions are interpreted. 

• CONNECTED or DOT affects how the selected functions 
are plotted. 

• SEQUENTIAL or SIMUL affects how functions are 
plotted if you have selected more than one function. 

You can set the graphing mode and other modes from a 
program. 

Begin on a blank line in the program editor. Press [MODE] to 
display the MODE screen. Press 0 and 0 to place the 
cursor on the mode that you want to select, and then press 
I ENTER I . The name of the mode is copied to the cursor 
location. 
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Defining Functions in the Y= List 


Pressing [Y=] displays the Y= edit screen. This is where 
you enter the functions to graph. You can store up to 
four functions in memory at one time. You can graph one 
or more of these functions at a time. 


Displaying the 
Functions in 
the Y= List 


Defining a New 
Function 


Press [y 3 to display the Y= edit screen. In the example 
below, the Y1 2ind Y2 functions are defined. 


YlEi(100-KZ) 

V5‘V1 


To define a new function in the Y= list: 

1. Press 0 to display the Y= edit screen. 

2. Move the cursor to the function in the Y= list you want 
to define. If necessary, press ICLEARI to erase a 
previously entered function. 

3. Enter the expression to define the function. 

• You may use functions and variables (including 
lists) in the expression. If the expression evaluates 
to a value that is not a real number, that point is not 
plotted; an error does not occur. 

• The independent variable in the function is X. You 
may press IXJl , rather than pressing lALPHAI [x], to 
enter the X variable. (FUNC mode defines the 
independent variable as X.) 

• The expression is stored as one of the four user- 
defined functions in the Y= list as you enter it. 

4. When you complete the expression, press I ENTER I to 
move to the beginning of the next function. 

Note: When you enter a function, it is automatically 
selected for graphing in the Y= list. This is indicated by the 
highlighted equal sign. For details on selecting and 
deselecting functions, see page 4-8. 
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Defining Functions in the Y= List (Continued) 


Editing a 
Function 


Clearing a 
Function 


Defining 
Functions from 
the Home 
Screen or a 
Program 


Leaving the Y= 
Edit Screen 


To edit a function in the Y= list: 

1. Press [Y=l to display the Y= list and move the cursor to 
the function you want to change. 

2. Make the changes. You can also press ICLEARI to erase 
the expression, and then enter a new expression. 

The expression is stored in the Y= list and selected (turned 
on) as you edit it. 

To clear or erase a function on the Y= edit screen, position 
the cursor anywhere on the function, and then press 
ICLEARI . 

To define a function from the Home screen or from a 
program, begin on a blank line. 

1. Press I ALPHA I ["], enter the expression, and then press 
lALPHAl ["] again. 

2. Press [sTp^. 

3. Press 12nd I [Y-VARS], and then select the name of the 
function from the Y menu. The name is copied to the 
cursor location. 

4. Press I ENTER I to complete the instruction. 

"eocpression " •> Yn 


'*XZ"->V1 


YIEXZ 

DDHE 


V2= 



V5= 



Y4= 


When the instruction is executed, the TI-80 stores the 
expression in the Y= list, selects (turns on) the function, 
and displays the message DONE. 

To leave the Y= edit screen: 

• Select another screen by pressing the appropriate key, 
such as IGRAPHI or IWINDOWI . 

• Press [2^ [quit] to return to the Home screen. 
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Evaluating Y= Functions in Expressions 


You can the calculate the value of a Y= function at a 
specified value of X. 


Entering the To display the Y= list, press [^. Enter these functions for 
Functions in yi, Y2, and Y3: X2, X+2, and Y1(Y2(X)). 
the Y= List 


(S\ 

^ I ENTER I 

YIEXZ 


MIE2|ENTER| 

ySx+2 


2ndl [Y-VARS] 1 [0 S [Y-VARS] 2 

YpYl(Y2(X)> 

Y = 


3 (Ml [HQ] 



Evaluating 

Functions 


To evaluate the functions, first specify the value of X. Note 
that X may be a list. 



Ml [QUIT] ICLEARI 
Ml [Y-VARS] 2 [0 3 m i ENTER I 
M] [Y-VARS] 1 [0 S [Y-VARS] 2 [0 3 
Tim fEirrERi 


M] 

M] 


Y-VARS ] 3 B [M] [I] 1, 2, 3 
■}] m [Ei^ 


YZC3) 

5 

YKYSO) 


Y3C<1?2?5>) 


^9 IS 



Evaluating 

Functions 

without 

Parentheses 


You can also evaluate functions without using parentheses 
by storing a value to X. 

3 fsTb^ [^[enTe^ 

[M] [Y-VARS] 1 fBVfER] 


3->X 

3 

Yl 

S 
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Selecting Functions 


Turning a 
Function “On” 
or “Off” 


Selecting 
Functions from 
the Home 
Screen or a 
Program 


Only functions that are selected (turned on) are graphed. 
All four functions may be selected at one time. 


You can select and deselect (“turn on” and “turn off’) 
functions on the Y= edit screen. The = sign on a selected 
function is highlighted. 

To change the selection status of a function: 

1. Display the Y= list and move the cursor to the function 
whose status you want to change. 

2. Press (T) to place the cursor over the = sign of the 
function. 

3. Press I ENTER I to change the status. If the function was 
selected, it is now deselected. If it was deselected, it is 
now selected. 

Note: When you enter or edit a function, it is selected 
automatically. When you clear a function, it is deselected. 

To select functions from the Home screen or a program, 
begin on a blank line. 

1. Press [y-VARS], and then press B to select ON/OFF. 
The ON/OFF menu is displayed. 

2. Select the instruction you want, FNON or FNOFF. It is 
copied to the cursor location. 

3. To turn specific functions on or off, enter the 
number(s) of the function(s) separated by commas. 

FNON function^ Junction ^,... 

FNOFF function# Junction #,... 

For example, in FUNC mode, FNOFF 1,3 turns off functions 
Yi and Ya. 


FnDFF 175 
I DOnE 
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Defining the Viewing Window 


The Window variables determine the boundaries and 
other attributes of the viewing window. The window 
variables are shared by all graphing modes. 


The Viewing 
Window 


Checking the 

Viewing 

Window 


Changing a 
Window 
Variable Value 


The viewing window of the TI-80 is the portion of the 
coordinate plane defined by XMIN, XMAX, YMIN, and YMAX. 
The distance between tick marks is defmed by XSCL for 
the X axis and YSCL for the Y axis. 


XMIN 

/. 

“"s - 

YMAX 

XSCL 

; II 

YMIN^ 

yma/ 

HYSCL 


Press IWINDOWl to display the current Window variable 
values. The values shown here are the default values. 


MinDDU 

XHin=-io 

KSCL=1 

YHin=-10 

YHftX=10 

YSCL=1 


To change a Window variable value: 

1. Press H to move to the Window variable you want to 
change. 

2. To enter a real value (which can be an expression), you 
may do any of the following: 

• Position the cursor, and then make the changes. 

• Press ICLEARl to clear the value, and then enter a 
new value. 

• Begin entering a new value. The original value is 
cleared automatically when you begin typing. 

3. Press I ENTER L H, or 0- If you entered an expression, it 
is evaluated. The new value is stored. 

XMIN must be less than XMAX, and YMIN must be less than 
YMAX, or you will get an error message when you press 
IGRAPHI . To turn off the tick marks, set XSCL=0 and YSCL=0. 
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Defining the Viewing Window (Continued) 


Leaving the 
Window Screen 


Storing to a 
Window 
Variable from 
the Home 
Screen or a 
Program 


AX and AY 


To leave the Window screen: 

• Select another screen by pressing the appropriate key, 
such as [GRAPH I or O. 

• Press j2nci| [QUIT] to return to the Home screen. 

To store to a Window variable from the Home screen or 
from a program, begin on a blank line. 

1. Enter the value (which can be an expression) that you 
want to store. 

2. Press |ST0»| . 

3. Press [VARS! to display the VARS menu. 

4. Select WINDOW... to display the Window variables. 

5. Select the Window variable. The name of the variable is 
copied to the cursor location. 

6. Press I ENTER I to complete the instruction. 

I 13 


Note: You can use a Window variable in an expression by 
performing steps 3, 4, and 5. 


The variables AX and AY defme the distance between the 
centres of two ac^joining pixels on a graph (graphing 
accuracy). 

^ (XMAX - XMIN) ^ (YMAX - YMIN) 

62 46 

AX and AY are not on the Window screen; however they 
are accessible through the VARS WINDOW menu. AX and 
AY are calculated from XMIN, XMAX, YMIN, and YMAX when 
a graph is displayed. 


You can store values directly to AX and AY (7 and 8 on the 
VARS WINDOW... menu), in which case XMAX and YMAX 
are immediately calculated from AX, XMIN, AY, and YMIN. 




.1 

.1 
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Displaying a Graph 


Turning the 
Grid Points On 
and Off 


Displaying a 
New Graph 


Smart Graph 


Overlaying 
Functions on a 
Graph 


Pressing IGRAPHI graphs any functions selected on the Y= 
edit screen. The current mode settings apply, and the 
current values of the Window variables define the 
viewing window. 


Grid points correspond to the axis tick marks. To turn the 
grid points on and off use GRIDON and GRIDOFF. The 
default for the TI-80 is GRIDOFF. 

1. From the Home screen, press 12nd I [DRAW] to display the 
DRAW menu. 

2. Press 9 to select GRIDON, or press 0 to select GRIDOFF. 

3. Press I ENTER I . The message DONE is displayed. 

Press IGRAPHI to display the graph of the selected function 
or functions. (Some operations, such as TRACE and the 
Zoom instructions, display the graph automatically.) As a 
graph is plotted, the busy indicator is on and X and Y are 
updated. 

When you press IGRAPHI . Smart Graph displays the graph 
screen inunediately if nothing has changed that requires 
the functions to be replotted since the last time the graph 
was displayed. 

If you have changed any of the following since the graph 
was last displayed, pressing IGRAPHI replots the graph based 
on the new values: 

• Changed a mode setting that affects graphs. 

• Changed a function in the current picture. 

• Deselected a function in the current picture. 

• Changed the value of a variable in a selected function. 

• Changed a Window variable or format setting. 

• Cleared drawings by selecting CLRDRAW (Chapter 7). 

• Changed or turned off a STAT PLOT definition (Chapter 

9). 

Note: CLRDRAW is a fast way to replot a graph. 

The TI-80 lets you graph one function at a time without 
replotting every function. For example, enter SIN X as Y1 
and press IGRAPHI . Then enter COS X as Y2 and press 
IGRAPHI again. The second function is graphed on top of the 
original function. 
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Exploring a Graph with the Free-Moving Cursor 


Free-Moving 

Cursor 


Graphing 

Accuracy 


While a graph is displayed, you can move the free- 
moving cursor anywhere on the graph and display the 
coordinates of any location on the graph. 


You can press H, [►], 0, or 0 to move the cursor around 
the graph. When you first display the graph, no cursor is 
visible. As soon as you press 0, 0, 0, or 0, the cursor 
moves from the centre of the viewing window. 

As you move the cursor around the graph, the values of 
the variables X and Y are updated, and the coordinate 
values of the cursor location are displayed at the bottom of 
the screen. Coordinate values generally appear in floating- 
decimal format. The numeric display settings on the MODE 
screen do not affect coordinate display. 

To see the graph without the cursor or coordinate values, 
press IGRAPHI or iCLEARl . When you press 0, 0, 0, or 0, 
the cursor begins to move from the same position. 

The free-moving cursor moves from dot to dot on the 
screen. When you move the cursor to a dot that appears to 
be “on” the function, it may be near, but not on, the 
function; therefore, the coordinate value displayed at the 
bottom of the screen is not necessarily a point on the 
function. To move the cursor along a function, use TRACE 
(page 4-13). 

The displayed coordinate values of the free-moving cursor 
approximate actual math coordinates accurate to within 
the width/height of the dot. As XMIN and XMAX (and YMIN 
and YMAX) get closer together (after a ZOOM IN, for 
example), graphing accuracy increases, and the coordinate 
values more closely represent the math coordinates. 


♦ Free-moving cursor 
“on” the curve 
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Exploring a Graph with TRACE 


Beginning a 
Trace 


Moving along a 
Function 


Panning to the 
Left or Right 


QuickZoom 


TRACE moves the cursor from one plotted point to the 
next, along a function. The cursor coordinates are 
displayed at the bottom of the screen. 


Press ITRACEI to begin a trace. If the graph is not displayed 
already, the TI-80 displays it. The cursor is on the first 
selected function in the Y= list at the middle X value on the 
screen. The number of the function appears at the top 
right of the display. 

Note: If any STAT PLOTS are turned on, the TI-80 
attempts to trace the first stat plot. 

Press 0 and 0 to move the cursor along the function. 
Each press moves the cursor from one plotted point to the 
next. Press [2^ 0 and [2^ 0 to move the cursor five 
plotted points at a time. Tracing updates and displays the 
values of the variables X and Y. The Y value is calculated 
from the X value; that is, Y=Yn(X). If the function is 
undefined at an X value, the Y value is blank. 


♦ Trace cursor on the 
curve. 



If the Y value of a function is above or below the viewing 
window, the cursor disappears as you move it to that 
portion of the function. However, the coordinate values at 
the bottom of the screen indicate the cursor coordinates. 

If you trace a function off the left or right edge of the 
screen, the viewing window automatically pans to the right 
or left. XMIN and XMAX are updated to correspond to the 
new viewing window. 

Note: The screen does not pan if a STAT PLOT is on. 

While tracing, you can press I ENTER I to ac^just the viewing 
window so that the cursor location becomes the centre of 
a new viewing window, even if the cursor is above or 
below the display. This allows “panning” up and down. 
After QuickZoom, TRACE is still active. 
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Exploring a Graph with TRACE (Continued) 


Moving from 
Function to 
Function 


Leaving TRACE 


Using TRACE in 
a Program 


To trace another selected function on the graph, press 0 
or 0 to move the cursor to that function. The cursor 
moves to the new function at the same X value. The 
function number in the top right comer of the display 
changes. 

The cursor movement is based on the order of the selected 
functions in the Y= Ust, not the appearance of the 
functions as graphed on the screen. 

To leave TRACE: 

• Select another screen by pressing the appropriate key, 
such as IWINDOWI or fzdoi^ . 

• Press IGRAPHI or ICLEARi to see the graph without the 
Trace cursor. 

• Press [quit] to return to the Home screen. 

The Trace cursor remains in the same location if you leave 
TRACE and return, as long as Smart Graph has not caused 
the graph to be replotted. 

On a blank line in the program editor, press ITRACEI . The 
instruction TRACE is copied to the cursor location. When 
the instruction is encountered during program execution, 
the graph is displayed with the Trace cursor on the first 
selected function. As you trace, the cursor coordinate 
values are updated. When you finish tracing functions, 
press I ENTER I to resume program execution. 


4-14 Function Graphing 
















Exploring a Graph with ZOOM 


Pressing IZOOMI displays a menu that allows you to adjust 
the viewing window of the graph quickly in a variety of 
ways. All of the Zoom instructions are accessible from 
programs. 


ZOOM 

Menu 


ZBOX 


ZOOM 
1:ZBOX 
2:ZOOM IN 
3: ZOOM OUT 
4: ZDECIMAL 
5: ZSQUARE 
6:ZSTANDARD 
7:ZTRIG 


Draws box to define viewing window 
Magnifies graph around cursor 
Views more of graph around cursor 
Sets .1 as dot size 

Sets equal sized dots on X and Y axes 
Sets standard Window variables 
Sets built-in trig Window variables 


ZBOX lets you use the cursor to select opposite comers of 

a box to define a new viewing window. 

1. Select ZBOX from the ZOOM menu. The different type 
of cursor at the centre of the screen indicates that you 
are using a Zoom instmction. 

2. Move the cursor to any comer of the box you want to 
define, and then press I ENTER I . As you move the cursor 
away from the point just selected, you see a small 
square dot, indicating that the first comer is selected. 

3. Move the cursor to the opposite diagonal comer of the 
box you want to define. As you move the cursor, the 
boundaries of the box change on the screen. 

Note: Before you press 
I ENTER I , you can cancel 
ZBOX at any time by 
pressing ICLEARl . 


4. When the box is defined as you want it, press I ENTER I to 
replot the graph. 


You can repeat steps 2 to 4 to do another ZBOX. 
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Exploring a Graph with ZOOM (Continued) 


ZOOM IN 
ZOOM OUT 


Leaving ZOOM 
IN or ZOOM OUT 


ZOOM IN magnifies the graph around the cursor location. 
The XFACT and YFACT settings determine the extent of the 
zoom (page 4-18). The default value for both XFACT and 
YFACT is 4. 

1. After checking or changing XFACT and YFACT, select 
ZOOM IN from the ZOOM menu. 

Notice the different type of cursor. It indicates that you 
are using a Zoom instruction. 

2. Move the cursor to the point that you want as the 
centre of the new viewing window, and then press 
[ENTER]. 

The TI-80 ac^usts the viewing window by XFACT and 
YFACT, updates the Window variables, and replots the 
selected functions centred on the cursor location. 

3. ZOOM IN is still turned on. To zoom in on the graph 
again: 

• At the same point, press I ENTER I . 

• At a new point, move the cursor to the point that 
you want as the centre of the new viewing window, 
and then press I ENTER I . 

ZOOM OUT displays a greater portion of the graph, centred 
on the cursor location, to provide a more global view. The 
procedure for ZOOM OUT is the same as for ZOOM IN. 

To leave ZOOM IN or ZOOM OUT: 

• Select another screen by pressing the appropriate key, 
such as ITRACEI or IGRAPHI . 

• Press [2^ [QUIT] to return to the Home screen. 
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ZDECIMAL 


ZSQUARE 


ZSTANDARD 


ZTRIG 


ZDECIMAL replots the functions inunediately, updates the 
window variables to preset values that set AX and AY equal 
to .1, and defines the X and Y value of each pixel as one 
decimal. 

XMIN = -3.1 YMIN = -2.3 

XMAX = 3.1 YMAX = 2.3 

XSCL = 1 YSCL = 1 

ZSQUARE replots the functions immediately, redefining 
the window based on the current Window variables, but 
ac^usted in only one direction so that AX=AY. This makes 
the graph of a circle look like a circle. XSCL and YSCL 
remain unchanged. The midpoint of the current graph (not 
the intersection of the axes) becomes the midpoint of the 
new graph. 

ZSTANDARD replots the functions immediately, updating 
the Window variables to the standard values: 

XMIN = -10 YMIN = -10 

XMAX = 10 YMAX = 10 

XSCL = 1 YSCL = 1 


ZTRIG replots the functions immediately, updating the 
Window variables to preset values appropriate for plotting 
trig functions. In RADIAN mode. These are: 


XMIN = -(31/12)71 (-8.115781..) 
XMAX = (31/12)7t (8.1157810..) 
XSCL = (7c/2) (1.5707963..) 


YMIN =-2 (-2) 
YMAX = 2 (2) 
YSCL = 1 (1) 
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Setting the ZOOM Factors 


Zoom Factors 


Checking Zoom 
Factors 


Setting Zoom 
Factors from 
the Home 
Screen or a 
Program 


The Zoom factors, XFACT and YFACT, determine the 
extent of the change for the viewing window created by 
ZOOM IN or ZOOM OUT on a graph. 


Zoom factors are positive numbers (not necessarily 
integers) greater than or equal to 1. They define the 
magnification or reduction factor used to ZOOM IN or 
ZOOM OUT around a point. 


To review the current values of the Zoom factors (XFACT 
and YFACT): 


1. Press IVARSI . and then press 1 to select WINDOW..., 

2. Press 9 to select XFACT or 0 to select YFACT. XFACT or 
YFACT is copied to the cursor location. 


3. Press I ENTER 1 . The Zoom factor is displayed. 


5->XFftCT 

5->YFftCT 


3 

5 


To set the zoom factors XFACT and YFACT from the Home 
screen or a program: 

1. Enter the factor, and then press ISTOH . 

2. Press IVARSL and then press 1 to select WINDOW..., 

3. Press 9 to select XFACT or 0 to select YFACT. XFACT or 
YFACT is copied to the cursor location on the Home 
screen. 


4. Press I ENTER I to store the Zoom factor to the variable. 


XFftCT 

£->XFftCT 


A 

Z 
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Chapter 5: Parametric Graphing 


This chapter describes how to graph parametric 
equations on the TI-80. Before going on to parametric 
graphing, you should be familiar with Chapter 4, 
Function Graphing. 


Chapter Getting Started: Path of a Ball . 5-2 

Contents Defining and Displaying a Parametric Graph. 5-3 

Exploring a Parametric Graph. 5-6 
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Getting Started: Path of a Ball 


Getting Started is a fast-paced introduction. Read the chapter for 
details. 

Graph the parametric equation that describes the position of a ball 
kicked at an angle of 60° with an initial velocity of 15 meters per 
second. (Ignore air resistance.) What is the maximum height? When 
does the ball strike the ground? 


1 . Press [MOD. Press 0 H H H B 0 [ME] 

to select PAR AM mode. 

For initial velocity Vq and angle 0, the 
horizontal component of the ball as a 
function of time is X(t) = t Vq cos 0. The 
vertical component is Y(t) =t Vq 
sin 0 -(g/2) t^. The gravity constant g is 
9.8 m/sec2. 

2. Press [Y=). Press 15 IX,Tl ICOSI 60 [2^ 

[angle] 1 (to select °) [Emr^ to define the 
X portion of the parametric equation in 
terms of T. 

3. Press 15 [XJ][S]N] 60 (Ml [angle] 

1 (to select °) □ [G 9.8 [3 2 Q] [XJ] [7^ 

I ENTER I to define the Y portion. 

4. Press IWINDOWl . Enter the Window 
variables appropriate for this problem. 

TMIN=0 XMIN=-2 YMIN=-2 

TMAX=3 XMAX=25 YMAX=10 

TSTEP=.2 XSCL=5 YSCL=5 

5. Press [TRACE I to graph the position of the 
ball as a function of time. 

Tracing begins at TMIN. As you press [►] 
to trace the curve, the cursor follows the 
path of the ball over time. The values for 
X (distance), Y (height), and T (time) are 
displayed at the bottom of the screen. 

The maximum height is approximately 8.6 
meters. The ball strikes the ground in 
approximately 2.6 seconds. 


Cl! SCI 

01234S67B9 
DEGREE 

bi^C 

HRnSIHP 

DDT 
SIHUL 



KItEISTCDS 

fiO- 

viiSisTsin 




H2t= 


Y2t= 


X3t= 


V3t= 



UIDDDU 

tTSTEP=.2 

KHin=-2 

KSCL=E 

VHin=-2 

VHAR=10 

VSCL=S 
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Defining and Displaying a Parametric Graph 


Parametric equations consist of an X component and a Y 
component, each expressed in terms of the same 
independent variable T. They are often used to graph 
equations over time. Up to three pairs of parametric 
equations can be defined and graphed at a time. 


Defining a 
Parametric 
Graph 

Setting 
Parametric 
Graph Modes 


Displaying 

Parametric 

Equations 


Defining 

Parametric 

Equations 


The steps for defining a parametric graph are the same as 
those for defining a function graph (page 4-3). 

The differences are listed below. 


Press IMODEI to display the mode settings. To graph 
parametric equations, you must select PARAM before you 
enter Window variables or enter the components of 
parametric equations. Normally, you should also select 
CONNECTED to obtain a more meaningful parametric 
graph. 


After selecting PARAM mode, press O to display the 
parametric Y= edit screen. 



On this screen, you display and enter both the X and Y 
components. The TI-80 allows three parametric equations, 
each defined in terms of T. 

Follow the same procedures as for function graphing 
(pages 4-5 to 4-6) to enter the two components that define 
a new parametric equation. 

• You must define both the X and Y components in a 
pair. 

• The independent variable in each component is T. You 
may press [XJ]» rather than pressing lALPHAI [t], to enter 
the parametric variable T. (PARAM mode defines the 
independent variable as T.) 


Parametric Graphing 5-3 









Defining and Dispiaying a Parametric Graph (Cent.) 


Selecting 

Parametric 

Equations 


Setting Window 
Variables 


The TI-80 graphs only those parametric equations you 
select. The highlighted = sign on both components of an 
equation indicates that the equation is selected. 

You may select any or all of the equations on the 
parametric Y= edit screen. 

To change the selection status of a parametric equation, 
press H to move the cursor onto the = sign of either the X 
or Y component and press I ENTER I . The status of both the X 
and Y components changes. 

Note: When you enter both components of an equation or 
edit either component, that equation is selected 
automatically. 

Press IWiNDOWl to display the current Window variable 
values. The Window variables defme the viewing window. 
The values shown are the standard values in RADIAN 
mode. 


TMIN=0 

TMAX=6.283185307 

TSTEP=.1308996938996 

Smallest T value to evaluate. 
Largest T value to evaluate. 

T value increment. 

XMIN=-10 

XMAX=10 

XSCL=1 

Smallest X value to be displayed. 
Largest X value to be displayed. 
Spacing between X tick marks. 

YMIN=-10 

YMAX=10 

YSCL=1 

Smallest Y value to be displayed. 
Largest Y value to be displayed. 
Spacing between Y tick marks. 

To change a Window variable value, follow the steps given 
for function graphing (page 4-8). 

Note: You may want to change the T variable values to 


ensure that sufficient points are plotted. 
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Displaying a 
Graph 


VARS WINDOW 
and Y-VARS 
Menus 


When you press [GRAPH], the TI-80 plots the selected 
parametric equations. It evaluates both the X and the Y 
component for each value of T (from TMIN to TMAX in 
intervals of TSTEP) and then plots each point defined by X 
and Y. The Window variables define the viewing window. 

As a graph is plotted, the TI-80 updates X, Y, and T. 

Note: Smart Graph applies to parametric graphs also page 
4-11. 

By means of the VARS WINDOW and Y-VARS menus, you 
can: 

• Access functions by using the name of the component 
of the equation as a variable. 

• Select or deselect parametric equations from a 
program, using the FNON and FNOFF conunands 
(page 4-8). 

• Store parametric equations. 

• Store values directly to Window variables. 

"lOCnS 
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Exploring a Parametric Graph 


Free-Moving 

Cursor 

Tracing a 

Parametric 

Graph 


Zooming in on 
a Parametric 
Graph 


As in Function graphing, three tools are available for 
exploring a graph: the free-moving cursor, tracing, and 
zooming. 


The free-moving cursor works the same in parametric 
graphing as in function graphing (page 4-12). 

Pressing ITRACEI puts the Trace cursor on the first selected 
equation, at TMIN. You can then trace along the equation. 


H or|T| 

Moves the cursor one TSTEP at a time. 

f2nd]r<1or[T| 

Moves the cursor five TSTEPs at a time. 

B orB 

Changes to the previous or next 
equation. The equation number is 
displayed in the top right of the display. 

ICLEARI 

Cancels tracing. 


For each value of T, the calculator displays values for X 
and Y. 

The values for X, Y, and T are updated as you move the 
Trace cursor. If the cursor moves off the top or bottom of 
the screen, the coordinate values continue to change 
appropriately. 

The Trace cursor remains in the same location if you leave 
TRACE and return, unless Smart Graph replots the graph. 

QuickZoom is available in parametric graphing, but 
panning is not (page 4-13). 

Pressing IZOOMI works the same in parametric graphing as 
in function graphing (page 4-15). 

P 2 u*ametric graphing adds the Window variables TMIN, 
TMAX, and TSTEP. These variables are not affected by 
zooming unless you select ZSTANDARD, where TMIN = 0, 
TMAX = 6.283185307 (27i), and TSTEP = .1308996938996 
(7C/24). 
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Chapter 6: Tables 


This chapter describes how to use tables on the TI-80. A 
table evaluates the selected functions from the Y= list 
and displays each value for the independent variable 
along with the evaluated value for each corresponding 
dependent variable. 


Chapter Getting Started: Roots of a Function . 6-2 

Contents Defining the Independent Variable. 6-3 

Defining the Dependent Variable. 6-4 

Displaying the Table. 6-5 
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Getting Started: Roots of a Function 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Evaluate the function Y=X2-4X+3 at each integer between -10 and 10. 
How many sign changes are there and where do they occur? 


1. If necessary, select FUNC from the MODE 
menu. Press [2^ [TbISet] to display the 
TABLE SETUP screen. Press (0 10 to set 

TBLMIN=-10. Leave ATBL=1. 


TA&LE fETUP 
TELHin=-10 
aT&L=1 


2. Press O ED ES □ 4 ED 0 3 to enter 
the function Y1=X2-4X+3. 



3. Press [2^ [table] to display the table 
screen. 


4. Press 0 repeatedly to view the changes 
in the value of Y1. 




-B 

-7 

-fi 

-5 

120 

SS 

BO 

£3 

4B 

H=-10 



Y1 

-1 

B 

0 

3 

1 

0 

2 

-1 

3 

0 


3 
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Defining the Independent Variable 


The independent variable for a table is the independent 
variable in the current graphing mode (X for FUNC mode 
and T for PARAM mode). You define the minimum value 
and the incremental value for the independent variable 
on the TABLE SETUP screen. 


TABLE SETUP 
Screen 


TBLMIN and 
ATBL 


To display the TABLE SETUP screen, press [2^ [TbISet]. 
The default values are shown below. 


TftSLE SETUP 
T&LMin=0 
aTBL=1 


TBLMIN (table minimum) defines the initial value for the 
independent variable: X (FUNC mode) or T (PARAM 
mode). 


ATBL (table step) defines the increment for the 
independent variable. 


To change TBLMIN and ATBL, simply enter the values at 
the flashing cursor. To move between TBLMIN and ATBL, 
press 0 and 0. 


Setting Up a 
Table from the 
Home Screen or 
a Program 


You can also store values to TBLMIN and ATBL from the 
Home screen or a program. The variable names are on the 

VARS TABLE... menu. 

To change TBLMIN or ATBL from the Home screen or a 
program, begin on a blank line. 


1. Enter the value for TBLMIN or ATBL. 

2. Press [sTp3. 

3. Press iVARSI to display the VARS menu. 

4. Press 3 to select TABLE..., 


5. Select the table variable (TBLMIN or ATBL). The name 
of the variable is copied to the cursor location. 


6. Press I ENTER I to store the value for the table variable. 


-10->TBLHin 

■10 

1->aTBL 

1 
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Defining the Dependent Variable 


The selected functions from the Y= list define the 
dependent variables. You can have as many dependent 
variables as there are functions in the current graphing 
mode (four for FUNC mode and six for PARAM mode). 


From the Y= 
Editor 


Enter the functions to define the dependent variables in 
the Y= editor. 


FUNC Mode 



PARAM Mode 


XItEISTCDS 

fiO" 

VliglETSin 




K£t= 


V£t= 


H5t= 


Y3t= 



In PARAM mode, you must defme both components of the 
parametric equation (Chapter 5). 

Only functions that are selected are displayed in the table. 
(When = is highlighted, the function is selected.) You can 
select and deselect functions from the 
Y= list, from the Home screen, or from a program. (Refer 
to page 4-8 for information on selecting and deselecting.) 
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Displaying the Table 


The Table 


Displaying 

More 

Independent 

Values 


The table displays up to six values for the independent 
variable, along with the six corresponding values of each 
dependent variable, one at a time. Once the table is 
displayed, you can press Q, Q, Q, and Q to move 
around and scroll through the table, displaying other 
independent and dependent values. 


Press [2^ [table] to display the table screen. 


FUNC Mode 



VI 

■2 

■3 

'A 

2 

3 

S 

11 

IB 

27 



PARAM Mode 


T 



0 

■7-E 

“2 

■15 

■3 

-22.5 

•A 

-30 

"5 

•37.5 



The top line displays the name of the independent variable 
(X for FUNC mode; T for PARAM mode) and one dependent 
variable (Yn for FUNC mode; XnT or YnT for PARAM 
mode). The bottom line displays the full value of the 
current cell, which is indicated by the rectangular cursor. 
The centre portion is used to display the values of the 
variables, abbreviated to six digits if necessary. 

Press H aJTd 0 to display additional values for the 
independent variable and the values for one corresponding 
dependent variable. 

Note: You can scroll “back” from the value entered for 
TBLMIN. As you scroll, TBLMIN is updated automatically to 
the value shown on the top line of the table. In the 
example below, TBLMIN=0, ATBL=1 and Yi=X2+2 
generates and displays values of X=0,..., 5. You can press 
0 to scroll backward and display the table for 
X=l,...,4. 



. VI 

2 

3 

•4 

5 

3 

B 

11 

IB 

27 

X=0 


1 

2 

3 

A 

hr^ 

2 

3 

B 

11 

ifl 
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Displaying the Table (Continued) 


Displaying 

Other 

Dependent 

Variables 


If you have defined and selected more than one function, 
press 0 to display other dependent variables. In the 
example below, TBLMIN=0, ATBL=1, Yi=X2+2, and 
Y2=X3-2. You can press 0 0 to see the values for Y2. 



. VI 

3 

4 

5 

Z 

5 

S 

11 

IB 

Z1 

H=0 



' I 
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Chapter 7: Draw Operations 


This chapter describes how to use the DRAW operations 
of the TI-80. Before using the DRAW operations, you 
should be familiar with Chapter 4, Function Graphing. 


Chapter Getting Started: Shading a Graph. 7-2 

Contents DRAW DRAW Menu. 7-3 

Drawing Lines . 7-4 

Drawing Horizontal and Vertical Lines. 7-5 

Drawing a Function. 7-6 

Shading Areas on a Graph. 7-7 

Drawing Points. 7-10 

Clearing a Drawing. 7-12 
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Getting Started: Shading a Graph 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Shade the area below the function Y=X2-2 and above the functions 
Y=X+1 and Y=-X. 


1. If necessary, select FUNC mode. Press 
[Y^ and enter the functions: 

Y2=[XJ] [+] 1 flmlRl 
Y3=[0 ET] [Mer] 

(Be sure that Y4 is cleared or turned off.) 

2. Press fZO^ 4 to select the ZDECIMAL 
viewing window, clear any existing 
drawings, and display the viewing 
window and graph. 


3. Press [2^ [QUIT] to return to the Home 
screen. 

4. Press [DRAW] 7 to select SHADE_Y<, 
which is copied to the Home screen. 

5. Press [2^ [Y-VARS] 1 (to select Y1). 

6. Press [2^ [ 0 to add another instruction 
to this line. 

7. Press [2^ [DRAW] 6 to select SHADE_Y>, 
which is copied to the Home screen. 

8. Press [2^ [Y-VARS] 2 (to select Y2) □ 

[Y-VARS] 3 (to select Y3). 

9. Press I ENTER I to see the functions and 
shading on the graph. 



SHrtDE.Y<Yi:SHADE 
-Y>Y£?Y5 
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DRAW DRAW Menu 


DRAW DRAW 
Menu 


Before Drawing 
on a Graph 


Drawing on a 
Graph 


To display the DRAW DRAW menu, press [2® [draw]. What 
happens when you select an Item from this menu 
depends on whether or not a graph is displayed when 
you access the menu, as described under each 
operation. 


DRAW POINTS 

1;CLRDRAW 

Clears all drawn elements. 

2: LINE( 

Draws a line between two points. 

3:HORIZONTAL 

Draws a horizontal line. 

4:VERTICAL 

Draws a vertical line. 

5:DRAWF 

Draws a function. 

6: SHADE_Y> 

Shades an area. 

7:SHADE_Y< 

Shades an area. 

8:SHADEC 

Shades an area. 

9:GRIDON 

Turns the graph grid on. 

0:GRIDOFF 

Turns the graph grid off. 


See page 7-11 for an explanation of CLRDRAW. 


Because Draw operations draw over the graph of currently 
selected functions, you may want to do one or more of the 
following before drawing on a graph: 

• Change the mode settings. 

• Enter or edit functions in the Y= list. 

• Select or deselect functions in the Y= list. 

• Change Window variable values. 

• Turn STAT PLOTS on or off. 

• Clear existing drawings with CLRDRAW (page 7-11). 

Draw operations can draw on FUNC and PARAM graphs. 
The coordinates for all Draw instructions are always the 
X-coordinate and Y-coordinate values of the display. 

You can use most of the operations from the DRAW DRAW 
and DRAW POINTS menus to draw directly onto a graph, 
using the cursor to identify coordinates; or you can 
execute these instructions from the Home screen or a 
program. 
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Drawing Lines 


Directly on a 
Graph 


From the Home 
Screen or a 
Program 


While a graph is displayed, LINE( lets you use the cursor 
to define a line on the graph. If a graph is not displayed, 
the instruction is copied to the Home screen. 


To define a line directly on a graph: 

1. When a graph is displayed, select LINE( from the DRAW 
DRAW menu (item 2). 

2. Position the cursor at the beginning point of the line 
you want to draw. Press I ENTER I . 

3. Move the cursor to the end point of the line you want 
to draw. The line is displayed as you move the cursor. 
Press [Emi^ . 



1 / 

/ 

X=7-7415 

V:B.2fi09 


To continue to draw lines, repeat steps 2 and 3. To cancel 
LINE(, press [CLEAR]- 

LINE( (DRAW DRAW, item 2) draws a line between the 
coordinates {XI Jl) and {X2,Y2). The values may be 
entered as expressions. 

UHE(Xl,YlyX2,Y2) 

For example, enter LINE(0,0,6,9) on the Home screen and 
then press I ENTER I . 


V 


LinECO^O^G??) 


7-4 Draw Operations 






















Drawing Horizontal and Vertical Lines 


Directly on a 
Graph 


From the Home 
Screen or a 
Program 


While a graph is displayed, HORIZONTAL and VERTICAL 
let you define lines on the graph using the cursor. If a 
graph is not displayed, the instruction is copied to the 
Home screen. 


To draw horizontal and vertical lines directly on a graph: 


1. When a graph is displayed, select HORIZONTAL 
(item 3) or VERTICAL (item 4) from the DRAW DRAW 
menu. 

2. A line is displayed that moves as you move the cursor. 
Position the cursor where you want to draw the line. 
Press I ENTER I . The line is drawn on the graph. 








X 

II 

1 

IV 

■ 

LB_ 

03 



To continue to draw lines, repeat steps 1 and 2. To cancel 

HORIZONTAL or VERTICAL, press [CL|AR]. 

HORIZONTAL (DRAW DRAW, item 3) draws a horizontal 
line at Y=F (which can be an expression, but not a list). 

HORIZONTAL V 


VERTICAL (DRAW DRAW, item 4) draws a vertical line at 
X=X (which can be an expression, but not a list). 


VERTICALS 


HDRIZnnTAL Z:UER 
TICRL 3 


Note: In the example above, the horizontal line is drawn 
first, and then the vertical line. 
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Drawing a Function 


DRAWF (draw function) draws a function on the current 
graph. DRAWF must be entered on the Home screen or in 
the program editor. 


Drawing a 
Function 


DRAWF (draw function, DRAW DRAW, item 5) is not an 
interactive operation. It draws the specified expression as a 
function in terms of X on the current graph. 


DRAWF expression 


For example, if Y1 = .2X^-2X+6 is the only selected 
function, DRAWF Y1 -5 plots Y1 and then draws the 
function Y1 -5 when you press I ENTER I . 




Using GRIDON 
and GRIDOFF 


Note: You cannot trace on DRAWF functions. 

GRIDON (DRAW DRAW, item 9) and GRIDOFF (DRAW 
DRAW, item 0) set graphs to be drawn with the grid points 
on or off, respectively. The grid points correspond to the 
tick marks on the axes. The default for the TI-80 is 

GRIDOFF. 

1. From the Home Screen, press S [DRAW] to display the 
DRAW menu. 

2. Press 9 to select GRIDON, or press 0 to select GRIDOFF. 

3. Press I ENTER I . The message DONE is displayed. The next 
time the graph is displayed, the grid points will be on if 
you selected GRIDON, or off if you selected GRIDOFF. 
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Shading Areas on a Graph 


There are three shading instructions on the DRAW DRAW 
menu: SHADE_Y>, SHADE_Y<, and SHADE(. These 
instructions are not interactive; they must be entered on 
the Home screen or in the program editor. 


Shading Areas 
above a 
Function 


SHADE_Y> (DRAW DRAW, item 6) takes up to four 
arguments (functions of X). 

SHADE_Y>/i^nc 
SH ADE_Y> fund ,... Junc4 

When executed, SHADE_Y> plots the specified function(s) 
on the graph and shades the area above the function with a 
pattern. 

The patterns are automatically assigned in the following 
order. 


Function 1 Vertical pattern. 

Function 2 Diagonal pattern, bottom left to top right. 
Function 3 Diagonal pattern, top left to bottom right. 
Function 4 Horizontal pattern. 


When you specify multiple functions, the shading is done 
sequentially. 


SHADE.Y>^Sin 

-2 
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Shading Areas on a Graph (Continued) 


Shading Areas 
below a 
Function 


When executed, SHADE_Y< plots the specified function(s) 
on the graph and shades the area below the function with 
a pattern. 

The patterns are automatically assigned in the following 
order. 


Function 1 Horizontal pattern. 

Function 2 Diagonal pattern, top left to bottom right. 
Function 3 Diagonal pattern, bottom left to top right. 
Function 4 Vertical pattern. 


SHADE_Y< (DRAW DRAW, item 7) takes up to four 
arguments (functions of X). 

SHADE. Y</wnc 
SH ADE_Y< fund ,... Junc4 


Note that the patterns are assigned in reverse order from 
the SHADE_Y> patterns. 


When you specify multiple functions, the shading is done 
sequentially. 
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Shading a 
Graph 


SHADE( (DRAW DRAW, item 8) shades the area on a graph 
that is below one specified function and above another, 
between two X values. SHADE( is not an interactive 
operation. It draws lowerfunc and upperfunc in terms of X 
on the current graph and shades the area that is 
specifically above lowerfunc and below upperfunc. Only 
the areas where lowerfunc < upperfunc are shaded. 


You can specify the shading resolution (an integer 
between 1 and 9). If none is specified, I is used. 
resolution=l shades every pixel. resolution=2 shades 
every second pixel. resolution=S shades every third pixel, 
and so on. 


Optionally, you can specify Xleft (the left boundary) and 
Xright (the right boundary) for the shaded area. If Xleft or 
Xright is not specified, XMIN and XMAX are used. 


SHPiDE{lowerfunc,upperfunc) 

SHADE{lowerfunc,upperfunc,resolution) 

SHADE{lowerfunc,upperfunCjresolutionyXleft) 

SHfiiDE(lowerfunc,upperfunc,resolutionyXleftyXright) 


SHftDE(XZ-2?X-l) 

SHftDE(X-i?XZ-2?2 

^XHin^O) 



1/ 


f 


Draw Operations 7-9 



















Drawing Points 


DRAW POINTS 
Menu 


Drawing a Point 
Directiy on a 
Graph 


To display the DRAW POINTS menu, press \M\ [draw] 0- 
What happens when you select an item from this menu 
depends on whether or not a graph is displayed when 
you access the menu, as described under each 
operation. 


DRAW POINTS 

1:PT-0N( Tumonapoint. 

2: PT-0FF( Turn off a point. 

3: PT-CHAN6E(Toggle a point on or off. 

To draw points directly on a graph: 

1. When a graph is displayed, select PT-ON( from the 
DRAW POINTS menu (item 1). 

2. Position the cursor at the location on the display where 
you want to draw the point. Press I ENTER I . The point is 
drawn. 


- 

* 


•H 

m 

m 

. 


To continue to draw points, repeat step 2. To cancel 
PT-ON(, press ICLEARI . 
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PT-OFF 

PT-CHANGE( 


From the Home 
Screen or a 
Program 


The procedures for using PT-OFF( (point off, DRAW 
POINTS, item 2) to turn off (erase) a point and 
PT-CHANGE( (point change) to toggle (reverse) a point on 
and off are the same as for PT-ON(. 


When you use these instructions from the Home screen or a 
program, you must specify the X- coordinate and the 
Y- coordinate of the point as arguments for the instructions. 

PT-ON( turns on the point at (X=X,Y=F). PT-OFF( turns the 
point off, and PT-CHANGE( toggles the point between on 
and off. 


PT-ON(Y,F) 

PT-OFF(X,F) 

PT-CHANGE(X,F) 


PT-Dn(2?E 
PT-DFFC5? 
PT-CHrtnGE(27S: 
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Clearing a Drawing 


When a Graph 
Is Displayed 


From the Home 
Screen or a 
Program 


All points, lines, and shading drawn on a graph with 
DRAW operations are temporary. They remain only until 
you execute a CLRDRAW (clear drawing) instruction or a 
change prompts Smart Graph to replot the graph, at 
which time all drawn elements are erased. 


To clear drawings from the currently displayed graph, 
select CLRDRAW from the DRAW DRAW menu (item 1). 
The current graph is plotted and displayed immediately 
with no drawm elements. 

Note that CLRDRAW is a quick way to replot the current 
graph, in addition to clearing the current drawings. 

Begin on a blank line on the Home screen or in the 
program editor. Select CLRDRAW from the DRAW DRAW 
menu (item 1). The instruction is copied to the cursor 
location. 

When the instruction is executed, it clears all drawings 
from the current graph and displays the message DONE. 
The next time you display the graph, all drawn points, 
lines, and shaded areas will be gone. 

CLRDRAU 

DOnE 
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Chapter 8: Lists 


This chapter describes the list features of the TI-80. 
The TI-80 can store up to six lists. A list, depending on 
available memory, may contain up to 99 elements. 


Chapter Getting Started: Generating a Sequence. 8-2 

Contents About Lists. 8-3 

LIST OPS Operations. 8-6 

LIST MATH Operations. 8-9 
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Getting Started: Generating a Sequence 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Calculate the first eight terms of the sequence 1/A^ and display them in 
fraction form. 


The SEQ( function returns a list of 
values based on five arguments: an 
expression, a variable to be 
incremented, a beginning value, an 
ending value, and an increment. 

For this example, the beginning value is 
1, the ending value is 8, and the 
increment is 1. 

1. Begin on a blank line on the Home 
screen. Press [2^ [LIST] to display the 
LIST OPS menu. 


2. Press 4 to select SEQ(. The function 
name is copied to the cursor location 
on the Home screen. 

3. Press 1 [?] lALPHAl A [2] □ lALPHAl A Q 
1 □ 8 □ 1 E ISTOH [2nd] [li]. Press 

I ENTER I to generate the list and store it in 
LI. The list is displayed on the Home 
screen. 

4. Use 0 to scroll through the list to see 
all of the elements. 

5. Press IFRACI 4 (to select ►FRAC). On the 
Home screen, ANS is typed 
automatically, followed by ►FRAC. 

6. Press I ENTER I to show the sequence in 
fraction form. Use 0 to scroll through 
the list to see all of the elements. 


[lift HATH 

SISDftTDC 

3:dih 

a:szq(. 


)->Ll 

. 2 ? .11111111 


SEaa^AZ,A7l7B7l 

)->Ll 

4DB1A3:^ .DlEfi£EI 
AnS^FAAE 


SEQCl^AZ^A^l^B?! 

)->Ll 

40B1B:^^ 

AnS^FRAE 
l^^fi 1^49 l^g4> 
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About Lists 


The TI-80 has six list variables: LI, L2, L3, L4, L5, and L6. 
On the Home screen or in a program, you can use, enter, 
store, and display lists. The list names are on the 
keyboard. A list may contain a maximum of 99 elements. 


Using a List in 
an Expression 


Entering a List 
in an 

Expression 


To use a list in an expression, you may: 

• Use the name of the list (L1, L2, L3, L4, L5, or L6) in 
the expression. 

|?7n I 

• Enter the list directly in the expression. 

poTzTjj I 

1. Press [{] to indicate the beginning of the list. 

2. Enter a value (which can be an expression) for each 
element in the list, separated by commas. 

3. Press [2^ [ I] to indicate the end of the list. 

12x11,2*3, I 

I iZ 10 32>| 

The expression is evaluated when the entry is executed. 
Commas are required on entry to separate elements, but 
they are not displayed on output. 


Saving a List in 
Memory 


Copying One 
List to Another 


You can save a list in memory in two ways: 


• Enter the list in the ST AT list editor (Chapter 9). 

• Enter the list on a blank line on the Home screen or in 
a program, press ISTOH . and then enter the name of the 
Ust (L1, L2, L3, L4, L5, or L6). 

2x^1,2*3,4Z>->Lfi 
^2 10 32> 


To copy a list, store it to another list. 


Lfi->L5 


iZ 10 32> 
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About Lists (Continued) 


Displaying a 
List on the 
Home Screen 


Storing to or 
Recalling a List 
Element 


Lists in 
Graphing 


To display the contents of a list on the Home screen, enter 
the name of the list and press I ENTER I . 

An open brace ({) ithout a corresponding close brace ()) 
indicates that a list is too long to be displayed in its 
entirety. Press 0 and 0 to display the rest of the list. 

|{5 10 15 20 25 31 hlO IE £0 25 30>| 


You can store a value to or recall a value from a specific 
list element. Enter the name of the list, followed by the 
number of the element in parentheses. You can store to 
any element within the currently defined list dimensions, 
or one beyond. 


Iist7iame(element) 


^11?12713>->L3 

^11 12 15 > 
14->L3(-I) 

14 

L2 

^11 12 12 14> 


You can also edit a list by means of the STAT list editor 
(Chapter 9). 

You can use a list in a Y= expression. However, the list 
must be used in such a way that it resolves to a single 
value; for example,Y1 =X*SUM(1/(1.1 '^{1,2,3})). 

Note: Unlike the TI-82 and TI-85, you cannot use a list to 
graph a family of curves. 
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Notes about 
Using Math 
Functions with 
Lists 

• If a list is used with a function, the function must be 
valid for every element in the list. 

"IJ I ♦ This returns an error 

I I because 1 is divided 

by 0. 

• If two lists are used with a two-argument function, the 
lengths of the lists must be the same. The answer is a 
list in which each element is calculated by evaluating 
the function according to the corresponding elements 
in the lists. 


A list can be used to input several values for certain 
functions. (Other chapters and Appendix A state when a 
list is valid.) The function is evaluated for each element in 
the list, and a list is returned. 


I <5 7 9>| 

• If a list and a value are used with a two-argument 

function, the value is used with each element in the list. 






IE S 7J 
{4 B 12> 
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LIST OPS Operations 


Press [list] to display the list operations on the LIST 
OPS menu. 


LIST OPS 

OPS MATH 


Menu 

1:S0RTA( 

Sorts lists in ascending order. 


2:S0RTD( 

Sorts lists in descending order. 


3: DIM 

Accesses the list dimension. 


4:SEQ( 

Creates a sequence. 


SORTA( 

SORTD( 


Note: SORTA( and SORTD( are the same as SORTA( and 
SORTD( on the STAT EDIT menu. 

SORTA( (sort ascending, LIST OPS, item 1) and SORTD( 
(sort descending, LIST OPS, item 2) have two uses. 

• With one list name, they sort the elements of an 
existing list and update the list in memory. 

• With two to six list names, they sort the first list and 
then sort the remaining lists as dependent lists, placing 
their elements in the same order as their corresponding 
elements in the first list.* This allows you to keep sets of 
related data in the same order when you sort lists. 

All of the lists to be sorted must be the same length. The 
sorted lists are updated in memory. 

Note: You can reference a specific list only once in these 
instructions. 


SORT NJiistname) 

SORTA{keyUstname,depe7idlistl,depen(Uist2 ^...) 
SORTDilistname) 

SORTD{keylistnameydependlistl ,deperidlist2 ^...) 




SDftTD(L3) 

iS S 4> 


DDHE 

SDRTflCLS) 


L3 

DDHE 


iS S 4> 

L3 



^4 S 




fi 4> 


SDftTft(L4?LB:) 


DanE 


















Accessing List 
Dimensions 
with DIM 


Creating a List 
with DIM 


Redimensioning 
a List with DIM 


DIM (dimension, LIST OPS, item 3) returns the length 
(number of elements) of the specified list. 

DIM list 


|D1H 


DIM is used with ISTO^I to create a new list with a specified 
number of elements. The elements of the new list are 
zeros. 

length^DM listname 

3->DIH L2 

3 

L£ 

<0 0 0 > 


DIM is also used with IST0»>l to redimension an existing list. 

• The elements in the old list that are within the new 
dimension are not changed. 

• Any elements in the old Ust that are outside the new 
dimension are eliminated. 

• Any additional elements that are created are zeros. 


length^DM listname 


5->DIM L4:L4 
^1 3 5 7 
3->DIH L4:L4 
<1 3 
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LIST OPS Operations (Continued) 


SEQ( 


SEQ( (sequence, LIST OPS, item 4) requires five 
arguments: an expression, a variable to be incremented, a 
beginning value, an ending value, and an increment. SEQ( 
returns a list in which each element is the value of 
eocpression evaluated at increments for variable from 
begin to end. 

SEO(eocpression,variable fiegin^end,increment) 

The variable need not be defined in memory. The 
increment can be negative. 

SEoTiftzTSTTTIITsT 

{1 IS 49 ioo> 

SEQ( can be used to generate a list of index numbers. This 
kind of list can be useful in data analysis. 

fsEQai7n7T5547zool 

0 ^ 1 ) 

klSBA 1999 199£ 
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LIST MATH Operations 


Pressing [2^ [LIST] 0 accesses the list math operations 
on the LIST MATH menu. 


LIST MATH 
Menu 


MIN( 

MAX( 


MEAN( 

MEDIAN( 


OPS MATH 
1:MIN( 

2: MAX( 

3:MEAN( 

4:MEDIANC 
5: SUM 
6: PROD 


Returns minimum element of a list. 
Returns maximum element of a list. 
Returns mean of a list. 

Returns median of a list. 

Returns sum of all elements in a list. 
Returns product of all elements in a list. 


Note: MIN( and MAX( are the same as MIN( and MAX( on the 
MATH NUM menu. 

MIN( (minimum, LIST MATH, item 1) or MAX( (maximum, 
LIST MATH, item 2) returns the smallest or largest element 
of the specified list. If two lists are compared, it returns a 
list of the smaller or larger of each pair of elements in the 
two lists. 

MIN(^^sO MAX(/isO 


1 


MEAN( (LIST MATH, item 3) returns the mean value of the 
list. MEDIAN( (LIST MATH, item 4) returns the median value 
of the hst. 

MEAH{Hst) or MEDIAN(/isO 

If a second list is given, it is interpreted as the frequency of 
the elements in the list. 


MEAfi{listJrequency) or fAED\AH{list.frequency) 





2 


2 




27l>) 



1.E:T142BET1 


l.E 
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LIST MATH Operations (Continued) 


SUM 


PROD 


Sums and 
Products of 
Numeric 
Sequences 


SUM (summation, LIST MATH, item 5) returns the sum of 
the elements in the specified list. 

SUM list 


« £ 

sun LI 

10 


PROD (product, LIST MATH, item 6) returns the product of 
the elements of the list. 


PROD list 


PftDD 


30 


You can combine SUM or PROD with SEQ( to obtain: 
upper upper 

^ eocpressionipc) eocpression{x) 

x=lower x=lower 


To evaluate Z from N=1 to 4: 


SUH SEQC£^(n-i>? 

IS 
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Chapter 9: Statistics 


This chapter describes the toois for analysing statistical 
data on the TI-80. These include entering lists of data, 
calculating statistical results, matching data to a model, 
and plotting data. 


Chapter Getting Started: Building Height and City Size. 9-2 

Contents Setting Up a Statistical Analysis. 9-8 

The STAT List Editor. 9-9 

Viewing, Entering, and Editing Lists. 9-10 

Sorting and Clearing Lists. 9-13 

Statistical Analysis . 9-14 

Types of Statistical Analysis . 9-15 

Statistical Variables . 9-17 

Statistical Plotting . 9-18 

Statistical Analysis in a Program . 9-22 

Statistical Plotting in a Program. 9-23 
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Getting Started: Building Height and City Size 


Getting Started is a fast-paced introduction. Read the chapter for details. 

Determine a linear equation to match the data below. Enter the data, and 
perform a linear regression. Then plot the data. Predict how many 
buildings of more than 12 stories you would expect to find in a city of 
300 thousand people. 


Population in Thousands 

150 

500 

800 

250 

550 

750 


Buildings >12 Stories 

4 

31 

42 

9 

20 

55 


1. To clear any existing lists, press ISTATI 4 
to copy CLRLIST to the Home screen. 


2. Press S [Li] □ \M\ [L2] □ S [L3] □ 
\M\ [L4] Enter]. The message DONE is 
displayed. 


3. Press fsim 1 to display the STAT list 
editor. Enter 150 to represent 150,000 for 
the population of the first city. As you 
type, the value is displayed on the 
bottom line. 


4. Press I ENTER I . The value is shown in the 
first element of LI, and the cursor moves 
to the second element in the same list. 


I 4M I CALC 
nREDIT... 
SSDftTAC 
3:£DRTD( 
4:CLRLIST 


CLRLIST L17L27L3 
7L4 

DDRE 



L£ 



Lia)=isoi 


Li 

L2 

15^ 




Ll(2)= 
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5. Enter the remaining elements of LI. Press: 

500 Enter]. 

800 Enter]. 

250 Enter]. 

550 Enter]. 

750Ent1r]. 

6. Press 0 to move to the first element of 
Ust L2. 


7. Enter the elements (number of buildings 
with more than 12 stories) of L2. Press: 

4 [enter] . 

31 Enter]. 

42EnMI. 

9 I ENTER I . 

20ENT1R]. 

55 [mm . 

8. You can sort the data according to city size. 

Press ES [quit] ICLEARI to return to a clear 
Home screen. Press ISTATI 2 to select SORTA(, 
which is copied to the Home screen. Press 
End I [li] to select the independent list and then 
press □ [L2] to select the dependent list. 

Press Q] I ENTER I . The message DONE is 
displayed. The lists have now been updated in 
memory. 

9. Press ISTATI 1 to display the sorted lists in 
the STAT list editor. 


^ LI 

L£ 

5oq 

BOO 

£50 

550 

750 


Lirr?= 


LI 


155 


500 

BOO 

£50 

550 

750 


L2<1)= 


Li 

, X£ 

5o5^ 

BOO 

31 

4£ 

£50 

9 

550 

£0 

750 

55 

LE<TJ= 



DOnE 




500 

550 

750 




TW 


4 

9 

£0 

55 


LL. 
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Getting Started: Building Height and City Size (Cent.) 


After entering and sorting the data, define the STAT PLOTS and Window 
variabies; then perform a iinear regression (aX + b). 


10. Press [Ml [STAT PLOT] to display the 

STAT PLOTS screen. 


11. Press 1 to display the PLOT1 screen. 
Move the cursor to ON, if necessary, 
and press I ENTER I to turn PLOT1 on. 
Leave TYPE as scatter plot (L!:), XL 
(independent list) as L1, YL (dependent 
list) as L2, and MARK as □. 

12. Press IWINDOWl to display the Window 
variables. Enter the following values. 

0 for XMIN 
1000 for XMAX 
100 for XSCL 
-15 for YMIN 
100 for YMAX 
10 for YSCL 

13. Press ISTATl [►] to display the STAT 
CALC menu. 


14. Press 3 to select LINREG(aX+b), which 
is copied to the Home screen. Press [Ml 

[Li] □ \M [L 2 ] mm . 

The least-squares linear regression is 
calculated; the display shows the 
values for a (slope), b (y-intercept), and 
r (correlation coefficient). 


OFF l: li 
2:pldt2... 

DFF L: IZ 

^:pldt2... 

DFF LI L3 
4iPLDTSDFF 


L2 “ 
IZ “ 
IZ " 


PLDTl 
DFF 


Wpe l: Si dh 
»L: |£EZL3L4L5Lg 
: LjQisL3L4L5Lfi 

rk: li ♦ 


VL 
HARK 


UIRDDM 

RHin=0 

KHRK=1000 

XSCL=100 

YMin=-15 

YHftR=100 

YSCL=10 


EDIT iiC fHi 

UJi-uBrstrts 

Sz-URR siais 

3:LinREGC4K+b) 

4:gURDREG 

?:LinREG(4+b») 

filLDREG 

T^ERPREG 


LinREG(4K+b) 

4=.0fi970EBB£4 

b=-B.019G07B43 

C=.92F94B4FGF 
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store the regression equation in the Y= list and graph it. 


15. In FUNC mode, press O to display the 
Y= editor. Press ICLEARl to clear Y1, if 
necessary. Turn off all other functions, 
if necessary. 


16. Press IVARSI to display the VARS menu. 


17. Press 2 to select STATISTICS..., and 
press [►][►] to display the VARS EQ 
menu. 


18. Press 5 to select REGEQ, which copies 
the linear regression to the Y= editor 
screen. 

Note: Each time you calculate a 
regression, the regression equation 
(REGEQ) is updated. 

19. Press IGRAPHI . The data points are 
plotted (□); then the regression line is 
drawn. 


20. Press ITRACEI and then 0 to trace the 
points in PLOT1, as indicated by P1 in 
the upper right hand comer of the 
display. 

Press H to move to Y1, and continue 
tracing the function. 



nDDU... 
ISTftTISTICS... 

4:fIHPFACTDR... 


H<V E BOX 




^:c 

AZf 

E:REGEQ 


IE. 069 
94X+-B. 01960784!^ 
141 
Y2= 

Y3= 

Y4= 
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Getting Started: Building Height and City Size (Cent.) 


You can enter expressions to define lists in the STAT list editor. For 
example, you can now define predicted values and residuals (the 
differences between the observed values and the predicted values) for 
this problem. 


21. Press ISTATl 1 to display the STAT list 
editor. Press [3 0 B to move the 
cursor onto the name L3. 


22. Press [Ml [Y-VARS] 1 to select Y1, and 
then press 0] [2^ [L1] Q]. This defines 
L3 as the values predicted by the 
LINREG line. 


23. Press I ENTER I to store the values in L3. 


24. To store the residuals in L4, press 0 0 
to move the cursor onto the name L4. 
To enter L4 = L2 - L3, press [2^ [L 2 ] 
(the observed values) 0 [2^ [La] (the 
predicted values) I ENTER I . 


25. Press [2^ [STAT PLOT]. Press 1 to select 
PLOT1. Move the cursor to OFF, and 
press I ENTER I to turn the plot off. 


26. Press S [STAT PLOT] 2 to select PLOT2. 
Move the cursor to ON and press I ENTER I 
to turn the plot on, if necessary. Press 
0 0 I ENTER I to define XL as L1. Press 0 
000 1ENTER I to define YL as L4. Press 
0 0 [ENTO to set MARK as +. 


, LZ 

IK 

4 

B 


51 


ZO 


55 

_ 


L5— 


, LZ 

IK 

A 

B 

51 

ZO 

55 


L5=Viai)l 


LZ 

L5 

A 

B 

51 

ZO 

55 

4Z 


Zg.B55 
50.515 
44. ZB 
47.745 

L5a)=Z.45fiZ745.. 


L3 


Z.4Sfi5 

5.40B5 
Z6.B55 
50.515 
44. ZB 

■.TTOhS 
4.1BB7 
-10.5Z 
10.74 

L4(l)=l. 

56$ ri^4.. 



PLDT2 
OFF 




PE IV l: »2 iQl 
KL: |£E2L3L4LSLg 
YL: LlL2L3ffiL5Lfi 

hark: ° li * 
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Plot the residuals, and predict how many buildings of 12 or more 
stories there are in a city with a population of 300 thousand. 


27. Press [y3|T| [enter] to turn off Y1. 


28. Press IWINDOWL and change the Window 
variable values to best show the 
residuals. Use the minimum and 
maximum values of L4 (-10.31862745 
and 10.74019608) as guidelines for 
setting YMIN and YMAX. 

29. Press IGRAPHI to plot the residuals. 

+ marks each residual value. 


30. Press 12nd I [QUIT] ICLEARl to return to a 
clear Home screen. Press [2^ [Y-VARS] 

1 to select Y1. Then press [T] 300 Q] 

Imm . 

The value of Y1 (the linear regression 
equation) for X=300 (which represents 
300 thousand city population) is shown. 
Remember to round off the number 
mentally to an integer (13) to represent 
whole buildings. 


Yl=.0g970!?BB2;3:?£ 

94X+-B.019B07B43 

14 

YZ= 

Y3= 

Y4= 


UinDDH 

KHin=0 

KHAK=1000 

K£CL=100 

YHin=-12 

YHAK=12 

YSCL=£ 



YIOOO) 

12.B9219BBB 
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Setting Up a Statistical Analysis 


Steps 


The data for statistical analyses is stored in lists. The 
TI-80 has six list variables (L1 to L6) that you can use in 
STAT calculations. Several types of statistical analysis 
are available. 


Follow these basic steps to perform statistical analyses. 

1. E^ter the statistical data in lists (pages 9-9 to 9-13). 

2. Select the type of statistical calculations you want to do 
(pages 9-14 to 9-16), and specify the list names for the 
data. 

3. Calculate the statistical variables, or match the data to 
a model (page 9-17). 

4. Plot the data (pages 9-18 to 9-21). 
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The STAT List Editor 


STAT EDIT 
Menu 


Displaying the 
STAT List Editor 


Entering List 
Elements in the 
STAT List Editor 


Leaving the 
STAT List Editor 


Pressing I STAT I accesses the STAT list editor and several 
instructions for use with lists (L1 to L6). The instructions 
are discussed on page 9-13. 


EDIT CALC 


1: EDIT... 

Displays list editor. 

2:SORTAC 

Sorts list in ascending order. 

3:SORTDC 

Sorts list in descending order. 

4:CLRLIST 

Deletes all elements of list. 


The STAT list editor gives you an easy environment in 
which to enter or edit lists. You can ailso create lists 
directly from the keyboard (Chapter 8), if you prefer. 

To display the STAT list editor, press ISTATI and then press 1 or 
I ENTER I to select EDIT... from the STAT EDIT menu. 



A 

9 

31 

30 

SS 


LL 


The top line of the STAT list editor displays the names of the 
lists (even if the list is empty). The centre portion displays up to 
six elements of two lists, showing the values of the elements 
(abbreviated to six digits if necessary). 

The full value of the current element (indicated by the 
rectangular cursor) is shown on the bottom line. 

To enter a list into the STAT list editor: 

1. Display the STAT list editor. 

2. Enter the first value in the list, and press I ENTER I or 0- 
The value is entered, and the rectangular cursor moves 
down to the next position. 

3. Continue until you have entered all the data in the list. 

Press 0 and 0 in the editor to move between lists. 

Note: You may enter an expression, which is evaluated 
when you press I ENTER I , 0, or 0. 

To leave the STAT list editor: 

• Select another screen by pressing the appropriate key. 

• Press [2^ [QUIT] to return to the Home screen. 
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Viewing, Entering, and Editing Lists 


The STAT list editor has two “contexts,” viewing and 
editing. The current context determines the result of a 
key press. In both contexts, the full value of the 
highlighted element is displayed on the bottom line. 


Viewing 

Context 



L2 

ISS 

500 

BOO 

4 

51 

41 

9 

20 

55 

L1<4)=S50 


Editing 

Context 



In the viewing context, you can move quickly from one list 
element to the next. 


H orH 

Moves the rectangular cursor to the previous 
or next list. 

B orB 

Moves the rectangular cursor within the 
current colunrn. On row 1, 0 moves the 
cursor to the list name. 

1 ENTER! 

Activates the edit cursor on the bottom line. 

ICLEARI 

Clears the value on the bottom line. 

Any entry 
character 

Clears the value on the bottom line; copies the 
character to the bottom line. 

faidl [ins] 

Inserts a list element (value is zero). 

[DEL] 

Deletes the current list element and closes the 
list. 


In the editing context, aaedit cursor is active on the 
bottom line and you can change the value of the current 
Ust element. You can also move the cursor onto the list 
name and edit the entire list at once. 


B orB 

Moves the edit cursor within the value. 

B orB 

Stores the value on the bottom line to the list 
element; moves the rectangular cursor within 
the column. On row 1,0 moves the cursor to 
the list name. 

1ENTER! 

Stores the value on the bottom hne to the list 
element; moves the rectangular cursor to the 
next element. 

!CLEAR! 

Clears the value on the bottom line. 

Any entry 
character 

Copies the character to the edit-cursor location 
on the bottom line. If it is the first character 
typed, the value on the bottom line is cleared. 

laid] [ins] 

Activates the insert cursor. 

[DEL] 

Deletes a character. 
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Deleting a List 


Editing a List 
Element 


You can delete the contents of a list in several ways: 

• With the CLRLIST instruction (page 9-13). 

• Through the MEMORY menu (Chapter 12). 

• In the STAT list editor, by pressing 0 to move onto the 
list name and then pressing ICLEARl I ENTER I . 

• In the STAT list editor, by deleting each element. 

• On a command line, by entering O^DIM listname. 

To edit a list element: 

1. Display the STAT list editor. 

2. Move the rectangular cursor to the element you want to 
change. 

3. Press I ENTER I to switch to the editing context. Then: 

• Change the current value by inserting, deleting, or 
typing over digits. 

• Press an entry key, such as a number or letter, to 
begin an entry. This automatically clears the value. 

• Press ICLEARl to clear the entire value and then enter 
a new value. 

Note: If you clear a value by mistake, you can 
immediately press I ENTER I to restore the value at the 
rectangular cursor. 

4. Press I ENTER I to store the new value, and move to 
another element. 

Note: You may enter an expression, which is evaluated 
when you press I ENTER! , 0, or 0. 
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Viewing, Entering, and Editing Lists (Continued) 


Entering an 
Entire List 


Editing an 
Entire List 


You can enter or edit an entire list by moving the cursor 
to a list name on the top line of the ST AT list editor and 
then pressing I ENTER I . The bottom line displays Ln=Lnx1, 
if there is already data in the list. Type any expression 
that returns a list, and press I enter I , The new list is 
displayed. 


To enter an entire list: 


1. Press ISTATII ENTER I ■ Enter several elements in L1. 

2. Press 0 and 0 as many times as necessary to move the 
cursor to the list name L2. 


, LI 

L2 

4 

5 

B 

10 

12 


LxCtj^ 


. LI 


Z 

4 


6 


B 


10 




3. Press [Ml [L1] 0 2. This is the expression that will 
define the elements in L2. 


4. Press I ENTER I to define and display L2. 


LI 

IV 

Z 

4 

B 

B 

10 



L£=Llx2i 



, LI 

IZ 

1 

4 

5 

B 

10 

12 

12 

IB 

20 

24 

L2(l)=4 


To replace an existing list: 

1. Move the cursor to the list name L2. L2=L2x1 is 
displayed. 


2. Enter a new expression to replace the existing values in 
L2, [Ml [L1] S 3, for example. Then press I ENTER I . The 
values in L2 are replaced, and the new values are 
displayed. 


LI 

IV 

2 

4 

4 

s 

B 

31 

B 

20 

10 


12 

42 

lS=L1x3I 
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Sorting and Clearing Lists 


SORTA( 

SORTD( 


CLRLIST 


Items 2 to 4 on the STAT EDIT menu—SORTA(, SORTD(, 
and CLRLIST—let you sort or clear list data. Pressing 
fsim displays these instructions, and selecting an item 
copies the name of the instruction to the Home screen. 
Note that SORTA( and SORTD( are the same as SORTA( 
and SORTD( on the LIST OPS menu (Chapter 8). 


SORTA( (sort ascending, STAT EDIT, item 2) and SORTD( 
(sort descending, STAT EDIT, item 3) have two uses. 

• With one list name, they sort the elements of an 
existing list and update the list in memory. 

• With two to six Ust names, they sort the first list and 
then sort the remaining hsts as dependent lists, placing 
their elements in the same order as their corresponding 
elements in the first list. This lets you sort two-variable 
data on X and keep the data pairs together. 

All of the lists to be sorted must be the same length. The 
sorted lists are updated in the memory. 

Note; You can only reference a specific list once in these 
instructions. 


SORT A{listname) 

SORTA{keylistnariw,dependlistA,dependlistB ,...) 
SORTD{listname) 

SORTD{keylistname,depen(UistA,dependListBy ...) 



S0RTACL17L2) 

DOnE 


14 

L2 

15F2 

1SB3 

1994 

042 

972 

1237 

1429 

Lid ^=19 

91 


CLRLIST (clear list, STAT EDIT, item 4) clears (deletes) the 
elements of one or more lists. 

CLRLIST listnameA,listnameB ,. . . 


_ _ UL 

L2 

1992 

1993 

1994 

045 

972 

1237 

1429 

LldJ=l9 

91 


CLRLIST Ll^LZ 

DDRE 



L2 



LidJ= 
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Statistical Analysis 


STAT CALC 
Menu 


Selecting and 
Performing a 
Statistical 
Calculation 


Frequency of 
Occurrence for 
Data Points 


Pressing ISTATI [T] accesses the STAT CALC menu, where 
you select and perform statistical calculations. The TI-80 
can analyse one-variable or two-variable statistics. Both 
can have associated frequency lists. 


EDIT CALC 
1:1-VAR STATS 
2:2-VAR STATS 
3:LINREG(aX+b) 
4: QUADREG 
5: LINREG(a+bX) 
6: LNREG 
7: EXPREG 
8: PWRREG 


Calculates 1-variable statistics. 
Calculates 2-variable statistics. 
Matches data to linear model. 
Matches data to quadratic model. 
Matches data to linear model. 
Matches data to logarithmic model. 
Matches data to exponential model. 
Matches data to power model. 


To select and perform statistical calculations: 

1. Select a calculation type by pressing its corresponding 
number on the STAT CALC menu. The name of the 
calculation is copied to the Home screen. 

2. Enter the name(s) of the list(s) to be used in the 
calculation. If you enter more than one list name, 
separate them with commas. 

3. Press I ENTER I to perform the calculation and display the 
results. 

For all of the calculation types, you can include a list of 
data occurrences, or frequencies. These indicate how 
many times the corresponding data points or data pairs 
occur in the data set you are analysing. 

For example, if L1 ={15.5,12.1,9.8,14.7,15} and 
L2={1,4,1,3,3}, then the instruction 1-VAR STATS L1,L2 
would assume that 15.5 occurred one time, 12.1 occurred 
four times, 9.8 occurred one time, and so on. 

Frequencies must be greater than or equal to zero. At least 
one frequency in the list must be greater than zero. 

Noninteger frequencies are valid. This is useful in entering 
frequencies expressed as percentages or parts that add up 
to 1. Noninteger frequencies, however, may prevent the 
calculation of certain variables. 
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Types of Statistical Analysis 


1-VAR STATS 


2-VAR STATS 


LINREG 

(aX+b) 


These calculations return statistical results based on the 
list(s) you reference. If you reference a third list name as 
an argument for 2-VAR STATS or any of the regression 
models, the list is interpreted as the frequencies of 
occurrence for the data pairs in the first two lists. 


1-VAR STATS (one-variable statistics, STAT CALC, item 1) 
analyses data with one measured variable and calculates 
statistical results as indicated on page 9-17. 

If you reference two list names, the second list is 
interpreted as the frequency of occurrence for each data 
point in the first list. 

1-VAR STATS listname 

1- VAR SI Mistrmmejreqlistname 

STATS L1?L 

V 

2- VAR STATS (two-variable statistics, STAT CALC, item 2) 
analyses pairs of data between which there is a 
relationship. This option calculates statistical results as 
indicated on page 9-17. 

The first list you reference is the independent variable 
(X list). The second list is the dependent variable (Y list). If 
you reference a third list name, it is interpreted as the 
frequency of occurrence for each data pair in the first two 
lists. 

2-VAR SIP<JS XlistTmme.Ylistname 

2-VAR STATS Xlistname.YlistnameJreqlistname 

LINREG (aX+b) (Unear regression, STAT CALC, item 3) 
matches the data to the model y=ax+b using a least- 
squares match, and x and y. It displays a (slope), b (y- 
intercept), and r (correlation coefficient). 


LINREG {aX+b) XlistnamejYlistname 

LINREG (aX+b) Mistname,YlistnameJreqlistname 


LinREGC^K+b) LI? 


LinREGCjX+L) 

ll 





a=.0fi970EBB24 



b=*'B.01BB0TB4^ 





Statistics 9-15 











Types of Statistical Analysis (Continued) 


QUADREG 


LINREG 

(a+bX) 


LNREG 


EXPREG 


PWRREG 


QUADREG (quadratic regression, STAT CALC, item 4) matches 
the data to the second-order polynomial y=ax^+bx+c. It 
displays a, b, and c. For three data points the equation is a 
polynomial match; for four or more, it is a polynomial 
regression. At least three data points are required. 

QUADREG Xlistname, Ylistname 
QUADREG Xlistname, Ylistname Jreqlistname 

LINREG (a+bX) (linear regression, STAT CALC, item 5) 
matches the data to the model equation y=a+bx using a 
least-squares match and x and y. It displays a, b, and r 
(correlation coefficient). 

LINREG (a+bX) Xlistname, Ylistname 

LINREG (a+bX) Xlistname,Ylistname Jreqlistname 

LNREG (logarithmic regression, STAT CALC, item 6) 
matches the data to the model equation y=a+b ln(x) using 
a least-squares match and transformed values LN(x) and y. 
It displays a, b, and r (correlation coefficient). 

LNREG Xlistnamey Ylistname 

LNREG Xlistname, Ylistname Jreqlistname 

EXPREG (exponential regression, STAT CALC, item 7) 
matches the data to the model equation y=ab^ using a 
least-squares match and transformed values x and LN(y). It 
displays a, b, and r (correlation coefficient). 

EXPREG Xlistname, Ylistname 

EXPREG Xlistname, Ylistname Jreqlistname 

PWRREG (power regression, STAT CALC, item 8) matches 
the data to the model equation y=ax^ using a least-squares 
match and transformed values LN(x) and LN(y). It displays 
a, b, and r (correlation coefficient). 

PWRREG Xlistname, Ylistname 
PWRREG Xlistname, Ylistname Jreqlistname 

Note: Calculations for x, IX, IX^, SX, aX, y, lY, lY^, SY, a 
Y, and IXY are calculated using transformed values for 

LNREG, EXPREG, and PWRREG. 
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Statistical Variables 


The statistical variables are calculated as indicated 
belov\/. Some are displayed when 1-VAR STATS or 

2-VAR STATS are calculated. You can access these 
variables for use in expressions through the VARS 
STATISTICS... menus. If you edit a list, all statistical 
variables are cleared. 


Variables 

LIN, LN, 

1-VAR 2-VAR EXP, PWR 
STATS STATS REGS 

VARS 

QUADREG Menu 

X (mean of X values) 

/ 

/ 

/ 


XA' 

IX (sum of X values) 

/ 

/ 

/ 


L 

LX 2 (sum of X^ values) 

/ 

/ 

/ 


I 

SX (sample standard deviation of X) 

/ 

/ 

/ 


XA' 

aX (population standard deviation of X) 

/ 

/ 

/ 


XA' 

n (number of data points) 

/ 

/ 

/ 

/ 

XA' 

y (mean of Y values) 


/ 

/ 


XA' 

LY (sum of Y values) 


/ 

/ 


I 

LY^ (sum of Y^ values) 


/ 

/ 


I 

SY (sample standard deviation of Y) 


/ 

/ 


XA' 

aY (population standard deviation of Y) 


/ 

/ 


XA' 

LXY (sum ofX*Y) 


/ 

/ 


L 

MINX (minimum of X values) 

/ 

/ 



XA' 

M AXX (maximum of X values) 

/ 

/ 



XA' 

MINY (minimum of Y values) 


/ 



>0Y 

MAXY (maximum of Y values) 


/ 



XA' 

Q1 (1st quartile) 

/ 




BOX 

MED (median) 

✓ 




BOX 

Q3 ( 3rd quartile) 

/ 




BOX 

a, b (regression/match coefficients) 



/ 


EQ 

a, b, c (quadratic coefficients) 




/ 

EQ 

r (correlation coefficient) 


/ 

/ 


EQ 

MG^^(ggression equation) 



/ 

/ 

EQ 


Noninteger 

Frequencies 


Large 

Frequencies 

Zero 

Frequencies 


The quartile Q1 is the median of the ordinals to the left of 
MED (median). The quartile Qa is the median of the 
ordinals to the right of MED. 

If a frequency list contains noninteger values, SX and SY are 
undefined. No values are displayed for them in the statistical 
results. Qi, MED, and Qa are also undefined if the firequency 
list contains noninteger values. 

If a frequency list contains a value larger than 99, Qi, MED, 
and Qa will not be calculated. 

If the frequency for an element or data pair is zero, the 
element or data pair is ignored in the calculation. 
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Statistical Plotting 


Steps 


Scatter Plot 


XYLine 

l: 


You can plot statistical data that you have entered in 
lists. The types of plot available include scatter plots, 
x-y lines, box and whisker plots, and histograms. You 
can define up to three plots at a time. 


To plot statistical data: 

1. Enter the statistical data as lists (page 9-9 and 
Chapter 8). 

2. Select the statistical calculations (pages 9-14 to 
9-16), and calculate the statistical variables (page 9-17) 
or match the data to a model, if desired. 

3. Select or deselect Y= equations, as appropriate 
(Chapter 4). 

4. Define the statistic^ plot (page 9-20). 

5. Turn the plot(s) on, if necessary (page 9-21). 

6. Define the viewing window (page 9-21 and Chapter 4). 

7. Display and explore the graph by pressing IGRAPHL 
[ZOM . or lTRACEI . 

LI* (scatter plot) plots the data pomts from XL (X list) and 

YL (Y list) as coordinate pairs, showing each point as a box 

( ° ), cross (+), or dot (•). XL and YL must be the same 

length. They can be the same list. 


PLDTl 


LU OFF 
TYPE la 

fi kh JIj 

kl: [gn 

:2;L3L4LSLE 

yl: LjQ] 

£L^L4L?Lg 

HARKS^ 

■ 


Lil (XYLine) is a scatter plot in which the data points are 
plotted and connected in the order in which they appear in 
XL and YL. You may want to sort the lists with SORTA( or 
SORTD( before plotting. 


PLDTl 
hjyf OFF 

Type l: la s du 
KL: l£L£nL4L^Lfi 
YL: L^L^LdLSLfi 
HftRK: t ♦ • 
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Box Plot 

KH 


Histogram 

dlL 


Frequencies in 
Stat Plots 


•El (box plot) plots one-variable data. The whiskers on the 
plot extend from the minimum data point in the set (MINX) 
to the first quartile (Qi) and from the third quartile (Qa) to 
the maximum point (MAXX). The box is defined by Qi, the 
median (MED), and Qa (page 9-17). 

Box plots are plotted with respect to XMIN and XMAX, but 
ignore YMIN and YMAX. When two box plots are plotted, 
the first plots at the top of the screen and the second plots 
in the middle. When three are plotted, the first plots at the 
top, the second in the middle, and the third at the bottom. 


pinii 


■ 1 PI—1 1 

lijyf OFF 

Type l: lc dn 

XL: lljLZL^L^SLg 
F: LOL2:L:^L4LSLfi 


1 ■— CUP 
■—11 I—* 


dll (histogram) plots one-variable data. XSCL determines 
the width of each bar, beginning at XMIN. (XMAX - XMIN)/ 
XSCL must be < 31. A value occurring on the edge of a bar 
is counted in the bar to the right. 


PLDTl 
DFF 

PE LJ L: »2!J 
KL: j[llL2LaL4L? 

F: LOL2L3L4L5L6 


% 


UinDOH 

XHin=o 

XHA»=1S 

XSCL=1 

VHin=-io 

YHAX=20 

Y5CL=5 






The frequency list specified for a statistical plot works just 
like the frequency lists specified for other statistical 
calculations (pages 9-14 to 9-16). 

If you want to exclude an outlying data point from a plot, 
enter a zero for that value in the frequency list to prevent 
having to change the data lists. 
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Statistical Plotting (Continued) 


Defining the 
Plots 


To define plots: 


1. Press [Ml [STAT plot]. The STAT PLOTS screen shows the 
current plot definitions. 


on l: li 
2:pldt2... 
DFF l: L£ 

OFF Ml L3 
^^PLDTSDFF 


IZ “ 
LZ ° 
L£ « 


2. Select the plot to define (PLOT1, PLOT2, or PLOTS). 

3. If you wish to immediately plot the statistical data, 
select ON. You can define a plot at any time and leave it 
OFF. The definition will be available in the future. 


PLDTl 
DFF 

PE l« iSJ 


% 


kl: 
vl: 
nark: 


dh 


[2LSL4L^Lfi 

^LSL4L^Lg 


4. Select the type of plot. The options change 
appropriately: 

• Lj (scatter plot): XL YL MARK 

• LI (XYLine): XL YL MARK 

• 51 (box plot): XL F 

• eOi (histogram): XL F 


5. Depending on the type of plot, select the options: 

• XL (list of independent data) 

• YL (list of dependent data) 

• F (frequency; 1 is used if no list is specified) 

• MARK (□, +, or •) 
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Turning Plots 
Off or On 


Defining the 

Viewing 

Window 

Tracing a Stat 
Plot 


PLOTSOFF and PLOTSON allow you to turn statistical plots 
off or on from the Home screen or a program. Used 
without plot^, they turn all plots off or all plots on. Used 
with they turn specific plots off or on. 

PLOTSOFF or PLOTSON 
PLOTSOFF ... 

PLOTSON plom,plom ,... 

For example, PLOTSOFF followed by PLOTSON 3 turns all 
plots off and then turns PLOTS on. 

PLDTSDFF 

DDnE 

PLDTSan 3 

DDHE 

Statistical plots are displayed on the current graph. Y ou 
may define the viewing window by pressing IWINDOWI and 
then entering values for the Window variables. 

When you trace a scatter plot or XYLine, tracing begins at 
the first element in the list. 

When you trace a box plot, tracing begins at MED (the 
median). Press 0 to trace to Qi and MINX. Press 0 to 
trace to Qa and MAXX. 

When you trace a histogram, the cursor moves to the top 
centre of each column, starting at the first column. 

When you press 0 or 0 to move to another plot or Y= 
function, tracing moves to the current or starting point on 
that plot. 
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Statistical Analysis in a Program 


You can enter statistical data, calculate statistical results, 
and match data to models from a program. 


Entering Stat 
Data 


Statistical 

Calculations 


Enter the statistical data directly into lists (Chapter 8) in 
the program. 


PRDGRAH:STATS 

>->Ll 

I 

• ■ 


To calculate statistical results or match data to a model 
from a program: 

1. On a blank line in the program editor, select the type of 
calculation from the STAT CALC menu. 

2. Enter the names of the lists, separated by conunas, to 
be used in the calculation. 


PRDGRRH:STATS 
>->Ll 
2 

:LinREG(^K+b) LI 


Note: To display a regression equation and coefficients 
from a program, the regression function must be the last 
statement in the program. If it is not the last statement the 
regression equation will be evaluated and stored, but the 
results will not be displayed 
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Statistical Plotting in a Program 


To display a statistical plot, you may define the plot(s), 
then turn the plot(s) on, and then display the graph. If 
you do not define the plot, the current definitions are 
used. 


Defining a Stat 
Plot in a 
Program 


To define a statistical plot in a program: 


1 . 

2 . 


Enter the data into list(s). On a blank line in the 
program editor, press [2^ [STAT PLOT] to display the 
PLOTS menu. 

Select the plot todbe defined. PLOT1(, PLOT2(, or 
PLOT3( is copied to the cursor location. 


BUr-DT 

?:pld7 


TYPE 
TIC 
PLDT2C 
3:PLDT5C 
4:pldt5dff 
5:PLDTSDn 


HARK 


program:STATR 

IPLDTICI 


3. 

4. 


Press [2^ [STAT plot] B to display the TYPE menu. Select 
the type of plot. Lj (scatter), Lil (XYLine), iEl (box), or 
dlL (histogram) is copied to the cursor location. 


Press [7]- Enter the list names, separated by commas. 


PLOTS HARK 


S! 


lie 

5:!2! 

AZiXh 


prograh:statr 

:ploticl:7L17L2:i 


5. 

6 . 


(This step is for LI* and \C only.) Press Press [2^ 
[STAT plot] [►] H to display the MARK menu. Select the 
mark. □, +, or ’. is copied to the cursor location. 


Press Q] and I ENTER I to complete the command line. 


PLOTS TYPE LOfli 


3: 


program:STATR 

:<1?2?3?4>->L1 


7. Press [2^ [STAT PLOT] 5 to copy PLOTSON to the command 
line and the number of the plot (1,2, or 3) to turn on. Press 
I ENTER I to complete the command line. 

Note that PLOTSOFF in 
the example program 
ensures that all other 
plots are turned off. 


program:STATR 

:ploticl:?li7L2? 

) 

:PLOTSOFF 
:PLOTson 1 
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Statistical Plotting in a Program (Continued) 


Displaying a 
Stat Plot from a 
Program 


To display a plot, use any of the Zoom instructions 
(Chapter 4), or use the DISPGRAPH instruction 
(Chapter 10). 


PROGRAN:STATE 


PRDGRRH:STATE 



ZPLDTSDFF 



:FnDFF 

:PLaTlCL2?Ll7L27 


:PLnTi(!«?Li) 



IPLDTSDn 1 

:ZSTAnDARD 


:DISPGRAPH 

:i 


:i 
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Chapter 10: Programming 


This chapter describes specific programming 
instructions and explains how to enter and execute 
programs on the 
TI-80. 


Chapter Getting Started: Rolling a Dice. 10-2 

Contents About TI-80 Programs. 10-4 

Creating and Executing Programs . 10-5 

Editing Programs . 10-6 

PRGM CTL (Control) Instructions. 10-7 

PRGM I/O (Input/Output) Instructions.10-11 

Calling Other Programs.10-14 
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Getting Started: Rolling a Dice 


Getting Started is a fast-paced introduction. Read the chapter for details. 

A program is a set of commands that can be executed sequentially, 
as if they had been entered from the keyboard. Write a simple program to 
simulate the rolling of a single dice. It should prompt for the number of 
rolls and then store the results of the rolls in a list. 


1. Press IpRGMI [►] 0 to display the PRGM 
NEW menu. 


2. Press [ENTer] to select CREATE NEW. 

(The keyboard is now in ALPHA-LOCK.) 
Type R O L L as the name of the 
program, and press I ENTER I . You are now 
in the program editor. The : (colon) in 
the first colunm of the second line 
indicates that this is the beginning of a 
command line. 

3. Press fPRMl 0 to access the PRGM I/O 
menu. Press 4. CLRHOME is copied to 
the cursor location. Press I ENTER I to 
complete the instruction and move to 
the next line. 

4. Press 0 fsTo^ f2nd] [LISTI 3 Ful. This 
sets the dimension of L1 (the list where 
the results of the rolls will be stored) to 
0. Press I ENTER I to complete the 
instruction and move to the next line. 

5. Press (PMl^ 0 1 to copy INPUT to the 
cursor location. Press [a-LOCK] ["] 
ROLLS \M [test] 1 [ALPH^ ["] □ [aI^ R 
to prompt the user to input the number 
of rolls. Press I ENTER I to complete the 
instruction. 

6. Press IPRGMI 4 to copy FOR( to the cursor 
location. Press lALPHAl I □ 1 □ lALPHAl R 
Q] 1 Q]. Press I ENTER I to complete the 
instruction. 


EKEC EDIT mji 
EUCRErtTE ntH 


PROGRRHIRDLL 

:i 



prdgrrh:roll 

ZELRHDHE 
:0->DIN LI 


PRDGRRHSRDLL 

:elrhdhe 

:0->DIH LI 
:inPUT "RDLLS='*? 
R 

:i 


PRDGRRHIRDLL 
:CLRHDHE 
:0->DIH LI 
:inPUT "RDLLS='»? 
R 

:FDRa7l?R7l) 

:i 
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7. Press I MATH I 0 to access the MATH PRB 
menu. Press 5 (to copy RANDINT( to the 
cursor location) and then 1 Q 6 Q] ISTOH 
M [li] □ lALPHAl I CO to generate 
random integers from 1 to 6, and store 
them into element I of L1. Press I ENTER I to 
complete the instruction. 

8. Press IPRGMI 0 2 to select DISP (display), 
which is copied to the cursor location. 
Press s [li] CD IalphaI IQ]. This 
instruction displays the value of element 
I (the result of the last roll) in L1. Press 

I ENTER I to complete the instruction. 


PRDGRAHIRDLL 
:0->DIH LI 
IinPUT "RnLLS='*? 
R 

ZFDRCI^l^R?!) 

:RAnDinT(i7g)->L 

la:) 


PROGRRHIRDLL 
:inPUT "RDLLSs"? 
R 

ZFDRCI^l^R^l) 

:RRnDinTCi7fi)->L 

1 ( 1 ) 

ZblSP Lie I) 


9. Press IPRGMI 6 to select PAUSE, which is 
copied to the cursor location. This 
pauses the program after displaying the 
result of the last roll. Press I ENTER I to 
complete the instruction. 


prdgrrn:rdll 

R 

SFDRd^l^R?!) 

:RAnDinT(i7g)->L 

1 ( 1 ) 

:disp lki) 

:PAUSE 


10. Press IPRGMI 5 to select END, which is 
copied to the cursor location. END 
identifies the end of the group of 
commands in the FOR( loop. Press I ENTER I 
to complete the instruction. 


prdgrrh:rdll 

ZFDRd^l^R?!) 

:RRnDinT(i7fi)->L 

Id) 

:disp Lid) 

:PAUSE 
:EnD 

:i 


11. Press IPRGMI 0 2 [2^ [li] to display the 
list of all the roll results. Press I ENTER I to 
complete the instruction. 

12. Press S [QUIT] ICLEARI [PRGMi . Move the 
cursor to the program name ROLL. Press 
[ENTER]. Press [BTfERl again from the Home 
screen to execute PRGM_ROLL. 


PRDGRAHIRDLL 

:RAnDinT(i7G)->L 

Id) 

:DISP Lid) 

:PAUSE 
:EnD 

:disp li 
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About TI-80 Programs 


Most features of the TI-80 are accessible from programs. 
Programs can access all variables and named items. The 
number of programs that the TI-80 can store is limited 
only by the memory available. 


Notes about 
Programs 


"Breaking" a 
Program 


Memory 
Management 
and Erasing 
Programs 


Programs are identified by names of up to seven 
characters, beginning with a letter. 

A program consists of a series of program commands, 
which begin with a : (colon). A program command can be 
an expression (a command, usually a combination of 
variables, functions, and numeric values, that returns a 
value to ANS) or an instruction (a command, such as 
GRIDON or PT-ON(, that does not return a value to ANS). 

The TI-80 checks for errors when you execute the 
program, not as you enter or edit the program. 

Variables and lists saved in the memory are global; i.e., 
they can be accessed from all programs. Storing a new 
value to a variable or hst in a program changes the value in 
the memory during program execution. 

As calculations are made in programs, the TI-80 updates 
ANS, just as it would if the calculations were being carried 
out on the Home screen. Programs do not update Last 
Entry as each command is executed. 

Pressing [M] stops program execution. When you press 
IWI during program execution, the ERR: BREAK menu is 
displayed. 

• To go to where the interruption occurred, select GOTO. 

• To return to the Home screen, select QUIT. 

The size of programs you can store is limited only by the 
memory available. To access the MEMORY menu, press 
12nd I [mem] from the Home screen. Memory status is 
displayed on the MEMORY CHECK RAM... screen. To 
increase available memory, you can delete items, including 
other programs, from the MEMORY DELETE... screen 
(Chapter 12). 

Note: Each token in a program takes 1 byte. For example, 
SIN1 .23 takes 5 bytes. 
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Creating and Executing Programs 


Creating a New 
Program 


Entering 

Program 

Commands 


Leaving the 
Program Editor 

Executing a 
Program 


Access the program editor by pressing IPRGMI . Then either 
choose to create a new program or edit an existing 
program. In general, anything that can be executed from 
the Home screen can be included in a program. A 
program command always begins with a colon (:). 


To create a new program: 

1. Press IPRGMI [►][►] to display the PRGM NEW menu. 
Press I ENTER I to select CREATE NEW. 

[prdgrSm I 

nAHE=a 

2. The keyboard is in ALPHA-LOCK. Enter the name you 
want for the program, followed by I ENTER I . The name 
may consist of between one and seven characters (A-Z, 
0, 0-9) and must begin with a letter. 

3. Enter the program commands. 

A colon (:) indicates the beginning of each program command. 
To enter more than one command on a line, separate them 
with a colon, just as you would on the Home screen. Press 
I ENTER I to indicate the end of a command line. 

When a command is longer than one line on the screen, it 
wraps to the next line. [2^ 0 and [2^ 0 move the cursor to 
the beginning and end of a command line. 

In the program editor, if you press a key that accesses a 
menu, the menu screen temporarily replaces the program 
edit screen. When you make a selection or press ICLEARl , 
you are returned to the program editor. 

When you finish entering or editing a program, press 
S [quit] to return to the Home screen. You must be on 
the Home screen to execute a program. 

To execute a program: 

1. From a blank line on the Home screen, press IPRGMI to 
display the PRGM EXEC menu. The names of all 
existing programs are listed, in alphabetical order. 

2. Select a program. PRGM_ and the program name are 
copied to the Home screen; for example, PRGM_ROLL. 

3. Press I ENTER I to begin program execution. While the 
program is being executed, the busy indicator is 

/ displayed. 
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Editing Programs 


The program editor also lets you edit an existing 
program. As you edit, you can enter commands just as 
you did when you created the program. 


Editing a 
Program 


To edit a program: 

1. Press [pMm] H to display the PRGM EDIT menu. 
EXEC HEii 

IrSTftTE 

5SSTrtTD 


2. Select the name of an existing program. The program 
editor and the commands in that program are 
displayed. 

3. Edit the program by changing, inserting, or deleting 
commands, as needed. 


Changing 

Instructions 


Move the cursor to the command you want to change. 

• Position the cursor, and then make the changes by 
typing over the command or using IDELI or [2^ [iNS]. 

• Press ICLEArI to clear (blank) all program commands on 
the command line (The initial colon is not deleted.), 
and then enter a new program command. 


Inserting a New 
Command Line 

Deleting a 
Command Line 


To insert a new command line, position the cursor where 
you want to insert the new line, press [2^ [iNS] to put the 
TI-80 in insert mode, and then press I ENTER I . 

To delete a conunand line, press ICLEARI to clear the line, 
and then press IDELI to delete the colon. 


Note: All programs end with a blank command line; the 
colon on this line cannot be deleted. 
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PRGM CTL (Control) Instructions 


PRGM CTL 
Menu 


Controlling 
Program Flow 


IF 


PRGM CTL (program control) instructions can only be 
accessed from within the program editor. They direct the 
flow within a program being executed, making it easy to 
repeat or skip commands during program execution. 
While the program editor is displayed, press IprgmI . The 
selected menu item is copied to the cursor location. 


CTL I/O EXEC 
1: IF 

Creates a conditional test. 

2:THEN 

Used with IF. 

3:ELSE 

Used with IF-THEN. 

4: F0R( 

Creates incrementing loop. 

5: END 

Signifies end of loop, IF-THEN, or ELSE. 

6:PAUSE 

Pauses program execution. 

7: LBL 

Defines a label. 

8:GOTO 

Goes to a label. 

9:PRGM_ 

Executes a program as a subroutine. 

0: RETURN 

Returns from a subroutine. 

A: STOP 

Stops program execution. 


Program control instructions tell the TI-80 which 
command to execute next in a program. IF checks a 
condition that you define, to determine what conunand to 
execute next. The condition frequently uses relational 
tests (Chapter 2), such as IF A<7:A+1->A. 

IF (PRGM CTL, item 1) is used for testing and branching. If 
the condition is false (zero), the command immediately 
following IF is skipped. If the condition is true (nonzero), 
that command is executed. IF instructions can be nested. 

:IF condition 
icommand if true 
•.command 


PRDGROHrCDUnT 


PRGH.CDUnT 

:o->ft 


A IS 

ILRL Z 


1 

:a+i->a 


A IS 

:DISP "A 


Z 

:iF AZZ 


DDAE 

:STDP 



:gdtd z 
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PRGM CTL (Control) Instructions (Continued) 


IF-THEN 

END 


IF-THEN-ELSE 

END 


THEN (PRGM CTL, item 2) following an IF executes a group 
of commands if the condition is true (nonzero). 

END (PRGM CTL, item, 5) identifies the end of the group. 

:IF condition 

:THEN 

'.command if true 

:END 

'.command 


prdgrah:test 


PRGH-TEST 

:i->x;io->Y 


E 

:iF x<io 


17 

STHER 


DDRE 

:2H+3->X 



:£V-3->V 



ZERD 



:disp x^yi 




ELSE (PRGM CTL, item 3) following IF-THEN executes a 
group of commands if the condition is false (zero). 

END (PRGM CTL, item 5) identifies the end of the group. 

:IF condition 

:THEN 

'.command if true 

:ELSE 

'.command if false 

;END 

'.command 


prdgrrh:te^tel$ 


PRGH-TESTELS 

:iRPUT "X="?X 


X=5 

:iF x<o 


IE EJ 

:ther 


DDRE 

:xz->Y 


X 

II 

1 

VI 

ZllSZ 


2E> 

;x->Y 

;erd 

:disp ^x?yj 


DDRE 
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FOR( 

END 


END 

PAUSE 


FOR( (PRGM CTL, item 4) is used for looping and 
incrementing. It increments the variable from the start 
value to the finish value, by the specified increment. The 
finish value is a maximum or minimum value that is not to 
be exceeded. The increment is optional (if not specified, 1 
is used) and can be negative (finish value < start value). 

END identifies the end of the loop. FOR( loops can be 
nested. 

\?OR(variable,begin,end,increment) 

'.command while end not exceeded 

:END 

'.command 


PRDGRAH;SQUARE 


PRGH-SQUARE 

:fdr(A7 07B7£) 


0 

:disp az 


A 

lEDD 


IS 



^S 



SA 



DUDE 


END (PRGM CTL, item 5) identifies the end of a group of 
commands. Each FOR( and each IF-THEN or IF-THEN-ELSE 
group must have an END at the “bottom.” 

PAUSE (PRGM CTL, item 6) suspends execution of the 
program so that you can see answers or graphs. During the 
pause, the dotted pause indicator is displayed. When DISP 
or DISPGRAPH is executed, the appropriate screen is 
displayed. Press I ENTER I to resume program execution. 


PRDGRAHIPAU^E 

:DISP 

:pru£e 

:DISPGRAPH 
:PAUSE 
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PRGM CTL (Control) Instructions (Continued) 


LBL 

GOTO 


PRGM. 


RETURN 


STOP 


LBL Qabel) and GOTO (go to) are used together for branching. 

LBL (PRGM CTL, item 7) gives a label to a command line in a 
program. The label is one character (A-Z, 0-9, or 0). 

LBL label 

GOTO (PRGM CTL, item 8) causes the program to branch 
to the command line with the same label. 


PRGM_ (PRGM CTL, item 9) calls (executes) other programs 
as subroutines (page 10-14). When you select PRGM_, it is 
copied to the cursor location. You may type the letters of an 
existing program name. You may also enter the name of a 
program you have not yet created. 

When encountered, the command executes the specified 
program and then returns to the calling program. 
Execution continues with the command following 
P R G Mjprogramname. 

PRGM jprogramname 

RETURN (PRGM CTL, item 0) quits the subroutine and 
returns to the calling program (page 10-14), even if it is 
encountered within nested loops. (Any loops are ended.) 
There is an implied RETURN at the end of any program 
called as a subroutine. Within the main program, RETURN 
stops program execution and returns to the Home screen. 

STOP (PRGM CTL, item A) stops execution of a program and 
returns you to the Home screen. STOP is optional at the end 
of a program. There is an implied stop at the end of the main 
program that is being executed. 


PRGH.CURE 

B 


£7 

?10E 

DOftE 


GOTO label 


prdgrah:cube 
:lrl c 

rinpuT a 
:iF R>100 
ISTDP 

:disp ft* 

ZPdUSl 

:gdtd c 
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PRGM I/O (Input/Output) Instructions 


PRGM I/O 
Menu 


Displaying a 
Graph with 
INPUT 


The PRGM I/O (program input/output) instructions can 
only be accessed from the program editor. They control 
input to and output from a program, allowing you to enter 
values and display answers during program execution. 
While the program editor is displayed, press IPRGMI . The 
selected menu item is copied to the cursor location. 


CTL I/O EXEC 

1: INPUT Enters a value or displays the current graph. 
2: DIS P Displays text, value, or the Home screen. 

3: DISPGRAPH Displays the current graph. 

4: CLRHOME Clears the Home screen. 


INPUT without a variable displays the current graph. You 
can move the free-moving cursor, which updates X and Y. 
The dotted pause indicator is displayed. Press I ENTER I to 
resume program execution. 

For example, INPUT during program execution displays: 

PRDGRAH:GinPUT 
IFnOFF 
:ZDECIHRL 
:inpuT 

:disp KjV 



‘ • 

x=o 

Y=0 
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PRGM I/O (Input/Output) Instructions (Continued) 


Storing a 
Variable Value 
with INPUT 


INPUT with a variable displays a ? prompt during program 
execution. The value may be a real number, a hst, or Y= 
function. Enter a value (which can be an expression or a 
list), and press I ENTER I . The value is evaluated and stored to 
the variable, and the program resumes execution. 

INPUT variable 
INPUT listname 
INPUT YTiame 


You can enter a string of up to 16 characters up to the 
prompt, for the value to be entered. After the prompt, 
enter a value (which can be an expression or a list), and 
press I ENTER) . The value is stored to the variable, and the 
program resumes execution. 

INPUT '*string'\variable 
INPUT ”string'\listname 
INPUT *'string'\Yname 


Note; When you input lists and expressions during 
program execution, you must include the braces ({)) 
around the list values and quotation marks (") around 
expressions. 


PRDGRAHZHinPUT 

IinPUT 

IinPUT "L1='»?L1 
:inpuT "vi=»'?vi 
:di£p ykr) 

:DISP VKLl) 


PRGH.HinPUT 

V1="2X+E" 

B 

<7 B 11 > 
DDRE 


PRDGRRHIHinPUT 
:inPUT R 
:inpuT Li 
:inpuT Yi 

:disp Yicftj 

ZDISP Yl(Ll) 


PRGH.HinPUT 

B 

•C7 

B 11> 
DDRE 
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Displaying the 
Home Screen 


Displaying 
Values and 
Messages 


DISPGRAPH 


CLRHOME 


DISP (display, PRGM I/O, item 2) with no value displays the 
Home screen. To view the Home screen during program 
execution, follow the DISP instruction with a PAUSE. 

DISP (display, PRGM I/O, item 2) with one or more values 
displays the value of each. 

DISP value 
DISP valueAjValueB 

• If value is a variable, the current value is displayed. 

• If value is an expression, it is evaluated and then 
displayed, according to the current mode settings, on 
the right hand side of the following line. 

• If value is text within " marks, it is displayed on the left 
hand side of the current display line. 


For example, DISP "ANSWER \S'\k/2 displays: 


program:A 


PRGN.A 

ZUISP "ARSMER IS 


ARSUER 15 



l-57079fi327 

DDRE 


If PAUSE is encountered after DISP, the program halts 
tempo rarily so that you can examine the screen. Press 
I ENTER I to resume program execution. 

Note: A statement that results in a value will display 
without using DISP, if it is the last statement (other than 
STOP, END, and PAUSE) in the program 

DISPGRAPH (display graph, PRGM I/O, item 3) displays the 
current graph. If PAUSE is encountered after DISPGRAPH, 
the program halts te mporarily so you can examine the 
screen. Press I ENTER I to resume execution. 

CLRHOME (clear Home screen, PRGM I/O, item 4) clears 
the Home screen during execution and places the cursor in 
the top left hand comer; however, program execution does 
not pause unless PAUSE is encountered. 
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Calling Other Programs 


Calling a 
Program from 
Another 
Program 


Notes about 

Calling 

Programs 


On the TI-80, any program can be called from another 
program, as a subroutine. Enter the name of the program 
to be used as a subroutine on a line of its own. 


To call one program from another, begin on a blank line in 
the program editor and do one of the following. 

• Press IPRGMl 0 to display the PRGM EXEC menu, and 
select the name of the program. PRGM_ and the name 
are copied to the cursor location, or. 

• Select PRGM_ from the PRGM CTL menu and then type 
the letters of the programname. 

PRGM jprogramname 

When this instruction is encountered during program 
execution, the next command that the program executes is 
the first command in the second program. Execution 
continues with the subsequent command in the first 
program when it encounters either a RETURN instruction 
or when the implied RETURN at the end of the called 
program is encountered. 


prdgrah:udlcyl 


prdgrrh:areacir 


PRGH.UDLCYL 

:inpuT "D="?D 


:d^2->r 


b -4 

:inpuT 


:7^xRz->ft 


H=E 

:prgn.arercir 


:RETURn 







DDRE 

:disp u 






Variables are global. 

A label used with GOTO and LBL is local to the program in 
which it is located. A label in one program is not “known” 
by another program. You cannot use GOTO to branch to a 
label in another program. 

RETURN exits a subroutine and returns to the calling 
program, even if encountered within nested loops. 
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Chapter 11: Applications 


This chapter contains application examples that 
incorporate the TI-80 features described in the preceding 


Chapter Probability Experiments: Coins, Dice, and Spinners. 11 -2 

Contents The Unit Circle and Trigonometric Curves. 11-3 

Program: Newton’s Numerical Solve Routine. 11-4 

Program: Numerical Integration. 11-6 

Program: Window VariaWes Store and Recall . 11-8 

Graphing the Inverse of a Function.11-10 

Graphing a Piece-by-Piece Function.11-12 

Graphing Inequalities.11-14 

Graphing a Polar Equation.11-15 

Program: Guess the Coefficients.11-16 
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Probability Experiments: Coins, Dice, and Spinners 


Problem 


Procedure 


The RANDINT( (random integer) function can be used for 
probability experiments. RANDINT( takes two arguments 
that define a set of integers from which to draw for the 
probability experiments below. 


Using RANDINT( from the MATH PRB menu, devise probability 
experiments that employ the toss of a coin, the roll of two dice, 
and the spin of a wheel. 

For the coin tossing experiment, enter RANDINT(0,1) from the 
Home screen. 0 = tails and 1 = heads. Press I ENTER I repeatedly to 
generate the coin tosses. 


RAnOinTCD^l) 

1 

0 

1 

0 

1 

1 

You can also write a simple program to display “heads” or 
“tails” for each coin toss. 


PRDGRRH:C0in 


PROH.EDin 

:RAnDinTco?i)->R 


TftILS 

:iF R=0 


DDRE 

:DISP "TftILS»* 


HERDS 

:iF R=i 


DDRE 

ZUISP "HERDE" 


HERDS 



DDRE 


You can simulate the rolling of two dice by adding together the 
result from each die after a roll. On the Home screen, enter 
RANDINT(1,6)+RANDINT(1,6) and press fEmlRl repeatedly. 


RAnDinTCl7G)+RAn 

10 

4 

E 

3 

7 

You can simulate spinning a wheel with the numbers 1 to 100 
using the RANDINT( function. Enter RANDINT(1,100) on the 
Home screen and press I ENTER I repeatedly. 


RAnDinni^ioo) 

SB 

40 

zs 

3 
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The Unit Circle and Trigonometric Curves 


Problem 


Procedure 


You can use the parametric graphing feature of the TI-80 
to show the relationship between the unit circle and any 
trigonometric curve. 


Graph the unit circle and the sine curve to demonstrate graphically 
the relationship between them. 

Any function that can be plotted in function graphing can be 
plotted in parametric graphing by defining the X component as 
T and the Y component as F(T). 

Following this procedure to solve the problem. 

1. Press and select RADIAN, PARAM, and SIMUL. 

2. Press IWINDOWl and set the Window variables. 

TMIN = 0 XMIN = -2 YMIN = -3 

TMAX = 2n XMAX = 2k YMAX = 3 

TSTEP = .1 XSCL = n/2 YSCL = 1 

3. Press [Y=] and enter the expressions to define the unit circle 
centred at (-1,0). 

X1t=COST-1 Y1t=SINT 

Enter the expressions to define the sine curve. 

X2t=T Y2t=SIN T 

Turn off all other functions. 

T 
T 


4. Press IGRAPHI to see the SIN function “unwrap” from the 
unit circle. 


o 





Note: The “unwrapping” can be generalised. Replace SIN T in Y2t 
with any other trig function to “unwrap” that function. 
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Program: Newton’s Numerical Solve Routine 


This program uses the Newton-Raphson method to find 
the roots (zeros) of a function numerically. 


Problem 

Program 


Procedure 


Find the roots of -3X. 

This program uses the Newton-Raphson method to find a root 
of Y1 based on an initial guess. The program prompts for the 
initial guess. One way to make this initial guess is to graph and 
trace the function, and then enter X as the guess. 

PROGRAMiNEWTON 

•.INPUT "INITIAL X=",X Input initial guess. 

:LBL N Begin loop. 

:X-Y1/NDERIV(Y1,X,X)^R Calculate new root. 

:DISP R 
:PAUSE 

:IF ABS (X-R)<ABS (X/IeIO) Test for convergence. 
:ST0P 

: R—>X Estimate with new root. 

•.GOTO N 

Follow this procedure to solve the problem. 

1. Press IMODEI and select FUNC. 

2. Enter the program. 

3. Press [51 • Enter the expression, e ^-3X, to define Y1 . 

v?= 


4. Graph the function using ZDECIMAL from the ZOOM menu. 


\i 

L/. 
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5. Press [trace I and move the cursor close to the left root. The 
variables X and Y are updated as you move the cursor. 


\ 

L/: 

X=.6 

V=. 02212 


6. From a blank line on the Home screen, execute the program 

NEWTON. 


7. 


Enter X as the initial guess, and press [ENTER! repeatedly. 

The program stops when the relative difference between the 
new root estimate and the previous root estimate is less than 


XE-10. 


PRGH.nEUTDn 
iniTIAL K=» 

.SlBllBASSA 
uSlBOSlZZlB 
.6190612867 
.6190612867 
DDHE 

8. When program execution is complete, evaluate the function 
at the estimated root. 


o| 

Repeat the steps in this procedure to find the other root. 
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Program: Numerical Integration 


This program uses Simpson’s method to estimate the 
definite integral of a function. 


Problem 


Program 


Procedure 


Estimate the definite integral of 
1.5 

^ (6-6x'‘')dx 

and graph the area of the integral. 

The program estimates the definite integral for Y1 using 
Simpson’s method. It prompts for the lower and upper limits of 
integration and the number of divisions. 

PROGRAMiSIMPSON 
:INPUT "LOWER LIMIT=",A 
:INPUT "UPPER LIMIT=",B 
iINPUT "N DIVISIONS=".D 
:0^S 

:(B-A)/(2xD)^W 
:F0R(J,1,D,1) 

:A+2(J-1)W^L 
:A+2JW->R 
:(L+R)/2^M 

:W(Y1(L)+4Y1(M)+Y1(R)) 

/3+S-^S 
:END 

:DISP "AREA=" 

:DISP S 


Input lower limit. 

Input upper limit. 

Input # of divisions. 
Initialise sum variable. 
Calculate division width. 
Begin calculation loop. 
Calculate left point. 
Calculate right point. 
Calculate midpoint. 
Calculate division sum and 
add to total. 

Display results. 


Follow this procedure to solve the problem. 
1. Enter the program. 


2. Press O and enter the function in Y1 . Turn any other 
functions off 


V£= 

V5= 

V4= 
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3. Set the Window variables. 


MinDDN 

XHin=-i 

XSCL=1 

YMin=-10 

Y»1AK=10 

YSCL=1 


4. Execute the program SIMPSON from a clear Home screen, 
entering the limits and divisions as you are prompted. 


PRGN.siHPfnn 
LDUER LIHIT=0 
UPPER LIHIT=1.E 
n DiuisiDns=Jo 
RRER= 

DDRE 


5. You can display the calculated area graphically, using 
SHADE( from a clear Home screen. 


SHRDECHinCO^YD? 








rr 
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Program: Window Variables Store and Recall 


The program below lets you store the values for the 
current Window variables, and it lets you display a graph 
using previously stored values. It also demonstrates a 
method for including menus in a program. 


Program 


PROGRAMiWINMEM 

iCLRHOME 

:DISP "WINDOW MEMORY" 
:DISP "1:ST0RE WINDOW" 
:DISP "2:RECALL WINDOW" 
:DISP "3:QUIT" 

:DISP " " 

:DISP "ENTER 1.2. OR 3" 

:INPUT M 

:IF M=1 

:G0T0 S 

:IF M=2 

:G0T0 R 

:G0T0 0 

:LBL S 

:XMIN^A 

:XMAX->B 

:XSCL^C 

:YMIN-»D 

:YMAX^E 

:YSCL->F 

:DISP "WINDOW STORED" 

:G0T0 0 

:LBL R 

:A-^XMIN 

:B-^XMAX 

:C->XSCL 

:D-^YMIN 

rE^YMAX 

:F->YSCL 

iDISPGRAPH 

:G0T0 0 

:LBL 0 

:ST0P 




Present menu of 
choices. 


Evaluate menu 
selection. 


Store current 
graph Window 
variable values. 


Display graph 
with previously 
stored variable 
values. 


Quit program. 
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Procedure 


Follow this procedure to see how the program works. 

1 . Execute the program WINMEM from a blank Home screen. 

PROH.NinHEH 


The program prompts with three options. 

• Store the Window variables you are currently using. 

• View a graph using a previously stored set of Window 
variables. 


Quit the program. 


UinDDU HEHDRY 
i:£TDRE UiriDDU 
RECALL UIRDDM 
^:guiT 


ERTER If 

Tl 


If DR ^ 


2. Press 1, 2, or 3 and then I ENTER I to respond to the prompts. 

The Window values are stored in variables A, B, C, D, E, 
and F. 
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Graphing the Inverse of a Function 


Problem 


Procedure 


You can use the parametric graphing feature of the TI-80 
to graph the inverse relation of any function, by defining 
the function in X1 t and Y1 t and its inverse in X2 t and 
Y2 t. 


The function Y=.2X^-2X+6 can be expressed in parametric 
form as Xt=T and Yt=.2T^-2T+6. 

The inverse relation of the function can be expressed in 
parametric form as Xt=F(T) and Yt=T. For example, 
Y=.2X^-2X+6 would be expressed as Xt=. 2T^-2T+6 and 
Yt=T. 

Graph the function Y=.2X^-2X+6 and its inverse. 

Follow this procedure to solve the problem. 

1. Select PARAM, CONNECTED, and SIMUL modes. 

2. Change the Window variable values. 

TMIN=-10 XMIN=-15 YMIN=-9 

TMAX=10 XMAX=15 YMAX=9 

TSTEP=.4 XSCL=1 YSCL=5 

3. Enter the expressions to define the function in parametric 
form. 

X1t=T 

Y1t=.2T3-2T+6 

4. Enter the expressions to define the inverse in parametric 
form. 

X2t=.2T3-2T+6 

Y2t=T 


11-10 Applications 




5. Enter the expressions to define the line Y=X, about which 
the graph of the function and the graph of its inverse are 
symmetric. That is, the reflection of the graph of the 
function through the line Y=X produces the graph of its 
inverse. 

X3t=T 

Y3t=T 


Xlij 

ET 

VlT 



;.2T*-2T+fi 

Y2t 

iT 

X5t 

iT 

V3t 

=T 


6. Press IGRAPHI to plot the graph. Press ITRACEI , and then press 
0 several times (until the cursor appears). Next, press 0 
and 0 several times to move the cursor from a point on the 
relation to the reflected point and back again. 


.1 

[] 


T=-frH 

X=7.209fi 

— 



Note: The expressions to define the inverse can be generalised. 

X1t=Y2t 

Y1t=X2t 
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Graphing a Piece-by-Piece Function 


Problem 


Procedure 


The test functions of the TI-80 can be used to build 
piece-by-piece defined functions. 


Define and graph this piece-by-piece defined function. 

} x2, for x<3 

1.5x+1, for 3<x<5 

6-x, forx>5 

The TEST functions, which return 1 if true and 0 if false, can be 
used to build piece-by-piece defined functions. For example, 
when X is 4 (x<3) is false and will return 0. 


YieCKiS) 


Yl(2) 

Y2= 


1 

V3= 


Yl(4) 

Y4= 


0 


Follow this procedure to solve the problem. 


1. Press and select FUNC. 

2. Enter the first piece of the function in the Y= editor. This 
piece is f(x)=x^ for x<3. It is entered as 

(x2)(x<3). Y1 is then equivalent to x^xl for x<3 and 
x^xO for x>3. 


YlgCKZ KXiS) 


Y1C2) 

Y2= 


4 

Y5= 


Yl(4) 

Y4= 


0 


3. Add the second piece of the function in the Y= editor. This 
piece is f(x)=1.5x-f 1 for 3<x<5. It is entered as (1.5x+1)(3< 
x)(x<5). 

When X is less than 3, the test (3< x) returns 0, and the test 
(x<5) returns 1. In this case, the second piece of the 
function is equivalent to (1.5x+l)x0xl, which is 0. Only 
when both of these tests are true will the second piece of 
this function be anything but 0. 


Y^(KZ 


Y1C2 5 




Y2= 

Y3= 


Yl(4) 

Y4= 


7 



Yl(B) 



0 
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4. Add the third piece of the function to Y1 . This piece is 
f(x)=6-x for x>5. It is entered as (6-x) (x>5). When x is 
greater than or equal to 5, the test (x>5) returns 1. The third 
piece of the function is then equivalent to 
(6-x)xl. When X is less than 5, the test (x>5) returns 0. 
The third piece of the function is then equivalent to 
(6-x)x0. 


Y^CXZ )(Ki5)+a. 


Y1C2) 



A 

Cfi-X)(X25) 


Yl(4) 

Y2= 


7 

Y3= 


Y1CB> 

Y4= 


-2 


5. Enter these Window variable values. 

XMIN=-2 YMIN=-2 

XMAX=8 YMAX=10 

XSCL=2 YSCL=1 

6. First graph the piece-by-piece function in CONNECTED 
and then DOT mode. Select CONNECTED on the MODE 
screen, and then press IGRAPHI . Then select DOT on the 
MODE screen, and press IGRAPHI . 

CONNECTED DOT_ 
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Graphing Inequalities 


Examine the inequality .4X3-3X+5<.2X+4 graphically. Use 
the TEST functions to explore the values of X where the 
inequality is true and where it is false. 


Procedure 


1. Press I MODEL Select DOT, SIMUL, and the default mode settings. 
Press (2^ [STAT PLOT], and turn off all stat plots. 

2. Press O, and turn off all functions. Enter the left side of 
the inequality as Y1, the right side as Y2, and the statement 
of the inequality as Y3. Y3 evaluates to 1 if true and 0 if 
false. 


V1E.4H--3H+5 

YS.2K+4 

V^VKYS 


4. Press IWINDOWL and enter these Window variable values. 

XMIN=-10 YMIN=-10 

XMAXnlO YMAX=10 

XSCL=5 YSCL=5 


5. Press ITRACEI . Press H 0 to move to Y3. Trace the 
inequality, observing the value of X. Y3 is 1 when 
Y1< Y2, and Y3 is 0 when Y1 >Y2. 



6. Press [Y=) and turn off Y1 and Y2. Enter equations to graph 
only the inequality. 

Y1=.4K>-3X+B: 

Y2=.£H+4 

Y^(Y1<Y2)xY1 

Y^(Yl<Y2)xY2 

7. Press ITRACEI . Notice that the values of Y3 and Y4 are zero 
where the inequality is false. 



3 

V 

H=0 

Y=0 
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Graphing a Polar Equation 


Problem 


Procedure 


The parametric graphing feature of the TI-80 can be used 
to graph polar equations. Graph the Spiral of 
Archimedes, the name given to the curve defined by the 
polar equation r=a0. 


A polar equation r=f(0) can be graphed by applying the 
conversion formulae, x=f(0) cos(0) and y=f(0) sin(0). Thus, the 
Spiral of Archimedes can be expressed parametrically as: 


X = .5 0 cos(0) 
y = .5 0 sin(0) 


Follow this procedure to solve the problem. 


1. Select PAR AM mode. Choose the defaults for the other 
mode settings. 

2. Enter the expressions to define the parametric equation in 
terms of T. 


XItE. 

Ylifi. 

X2t= 

Y2t= 

X3t= 

Y5t= 


SlxZUS T 
ETxSin T 


3. Set the Window variables to the following values. 


TMIN=0 

TMAX=25 

TSTEP=7r^8 


XMIN=-10 

XMAX=10 

XSCL=1 


YMIN=-10 

YMAX=10 

YSCL=1 


4. Press IGRAPHI to display the Spiral of Archimedes. 
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Program: Guess the Coefficients 


This program generates a function in the form AxSIN(BX) 
with random integer coefficients between 1 and 10. 
Seven data points from the function are plotted. You are 
prompted to guess the coefficients, which are plotted as 
CxSIN(DX). The program continues until your guess is 
correct. It can be modified for other functions. 


Program 


PR0GRAM:GUESS 

FUNCiRADIAN 

-31(7t/12)-^XMIN 

31(7c/12)^XMAX 

7c/2^XSCL 

-lO^YMIN 

lO^YMAX 

l^YSCL 

"AxSIN (BX)”^Y1 
RANDINT(1,10)->A 
RANDINT(1.10)-^B 
PLOTSOFF: FNOFF 
DISPGRAPH 


_ Set viewing 
window. 


> 


Initialise 

coefficients. 


SEQ(XMIN+IxAX.I.0,62.9)^11 
Y1(L1)^L2 

ploti(l:-.li.l2.d) 

DISPGRAPH 

PAUSE 

•’CxSIN (DX)"-^Y2 
LBL W 
CLRHOME 

DISP ’’CxSIN (DX)” 

INPUT ”C=”.C 
INPUT ”D=”.D 
DISPGRAPH 
PAUSE 
IF C=A 

DISP ”C IS OK” 

IF C>A 

DISP ”C IS TOO HIGH” 

IF C<A 

DISP ”C IS TOO LOW” 

IF D=B 

DISP ”D IS OK” 

IF D>B 

DISP ”D IS TOO HIGH” 

IF D<B 

DISP ”D IS TOO LOW” 

PAUSE 

IF((C=A)x(D=B))=l 

STOP 

GOTO W 


> 



Display data 
points. 


Prompt for 
guesses. 


Display results. 


Quit if guesses 
are correct. 




I 
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Chapter 12: Memory Management 


This chapter describes how to manage memory on the 
TI-80. To increase the amount of memory available for 
use, you may occasionally want to delete stored items 
that you are no longer using. You can also reset the 
calculator, erasing all data and programs. 


Chapter Checking Available Memory. 12-2 

Contents Deleting Items from Memory. 12-3 

Resetting the TI-80. 12-4 
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Checking Available Memory 


Displaying the 
MEM FREE 
Screen 


The MEMORY CHECK RAM screen displays the total 
amount of memo^ available and the amount of memory 
used by each variable type. This allows you to determine 
the amount of memory available for new items such as 
programs and the amount used by old items that you no 
longer need. 


To check the amounts of available and used memory: 


1. Press [2^ [mem] to display the MEMORY menu. 



2. Press 1 or to select CHECK RAM..., 


HEN FREE 

£667 

RERL 

ZB 

LIST 

4Z 

V-URRS 

ISA 

PRGH 

BO 


The amount of available memory and the number of 
bytes used by each variable type are shown on the 
right. 

3. To leave the CHECK RAM display: 

• Press [2^ [quit] to go to the Home screen. 

• Press [2^ [mem] to return to the MEMORY menu. 
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Deleting Items from Memory 


Deleting an 
Item 


You can delete the contents of any variable (real number, 
list, or Y= function) or program from the memory to 
increase available memory. 


To delete an item: 

1. Press [2^ [mem] to display the MEMORY menu. 

2. Press 2 to select DELETE... A screen showing all 
variables currently in use and the amount of memory 
used by each is displayed. 


delete: 

14 

STDRHS 

14 

LI 


VI 

2B 

KIt 

17 

A 

14 

E 

14 


The file names are listed in the following order: 

• Program names 

• List names 

• Y= equation names 

• Numeric variable names 

3. Use H and 0 to position the cursor (indicated by ► in 
the left colunrn) next to the item you want to delete; 
and press I ENTER I . The item is deleted immediately. 

You can continue to delete individual items from this 
screen. To leave the DELETE display: 

• Press 12nd I [QUIT] to go to the Home screen. 

• Press [2^ [mem] to return to the MEMORY menu. 

Note: Some system variables — ANS and statistical 
variables such as REGEQ, for example—cannot be deleted. 
These system variables are not shown on the DELETE 
display. 
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Resetting the TI-80 


Resetting the Th80 restores memory to the factory 
settings, including deleting the contents of all variables 
and programs and resetting all system variables to the 
original settings. Because you can increase available 
memory by deleting individual items, you should rarely 
need to reset the TI-80. 


Resetting 


To reset the TI-80: 


1. Press [2^ [mem] to display the MEMORY menu. 

2. Press 3 to select RESET.... 


m*i<i 
EBnn 
ZIftESET 


RE^ETTinC HEHORY 
ERASED ALL DATA 
AAD PRDIjRAHS. 


3. Make the appropriate menu selection: 

• To go to the Home screen without resetting the 
memory, select NO. 

• To reset the memory, select RESET. The Home 
screen is displayed with the message MEM 

CLEARED. 


Note: If the screen is blank after RESET, ac^just the display 
contrast. Press [2^ and then press and hold 0 (to make 
the display darker) or [2^ 0 (to make the display lighter). 
You can press ICLEARl to clear the message on the display. 
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Appendix A: Tables and Reference Information 


This appendix provides a iist of aii TI-80 functions for 
use in expressions and instructions that you can use on 
the Home screen and in programs. It aiso includes other 
reference information that can help you. 


Appendix 

Contents 


Table of TI-80 Functions and Instructions. A-2 

Menu Map. A-20 

TI-80 Variables. A-26 
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Table of TI-80 Functions and Instructions 


A function (F) returns a value or a list and can be used in 
expressions; an instruction (I) initiates an action. Some, 
but not all, have arguments, t indicates that the 
instruction is only available for copying from the 
program editor. 



a^b/c 

Sets the display format for 
fraction results to 
a..b/c (mixed fraction) 
mode. (1) 

t (MODEI 
(a^b/c) 

1-11 

value^^aJalc 

Returns value as a mixed 
fraction. (F) 

IFRACI 

(►au.b/c) 

3-9 

ABS value 

Returns the absolute value 
of value. (F) 

(Ml [abs] 

2-6 

ABS list 

Returns a list of absolute 
values for each element in 
list. (F) 

(Ml [abs] 

2-6 

Addition: valueA+valueB 

Returns valueA plus 
valueB. (F) 

0 

2-4 

Addition: value-^list 

Returns a list in which 
value is added to each list 
element. (F) 

0 

2-4 

Addition: listA-^listB 

Returns a list of list A 
elements plus listB 
elements. (F) 

0 

2-4 

AUTOSIMP 

Turns on automatic 
simplification mode for 
fractions. (1) 

t (MODE] 

(AUTOSIMP) 

1-11 

b/c 

Sets the display format for 
fraction results to 
b/c (simple fraction) 
mode. (1) 

t |MODE| 

<b/c) 

1-11 

V^7/M^►b/C 

Returns value as a simple 
fraction. (F) 

(FRACI 

(►b/c) 

3-9 

CLRDRAW 

Deletes all drawn elements [2^ [DRAW] DRAW 
from a graph or drawing. (CLRDRAW) 

(1) 

7-12 

CLRHOME 

Clears the Home screen. (1) t IPRGMI I/O 

(CLRHOME) 

10-13 

CLRLIST 

listnameAJistnameB ,.. . 

Deletes listnameA, 
listnameB ,. . ..(1) 

ISTAT] EDIT 
(CLRLIST) 

9-13 
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CONNECTED 

Sets connected line 
graphing format. (1) 

t |M00E| 
(connected) 

1-11 

COS value 

Returns the cosine of 
value. (F) 

[cosi 

2-4 

cos list 

Returns a list of the cosine 
for each list element. (F) 

[cos] 

2-4 

COS”"* value 

Returns the arccosine of 
value. (F) 

find] [COS-'] 

2-4 

cos-’ list 

Returns a list of the 
arccosine for each list 
element. (F) 

fliidl [COS-'l 

2-4 

Cube: value^ 

Returns the cube of value. 

(F) 

|MATH| MATH 

(3) 

2-8 

Cube: lisfi 

Returns a list of the cube 
for each list element. (F) 

|MATH| MATH 

<3> 

2-8 

Cube Root: value 

Returns the cube root of 
value. (F) 

|MATH| MATH 

(H) 

2-8 

Cube Root: list 

Returns a list of the cube 
root for each list element. 

(F) 

|MATH| MATH 

2-8 

value^DEC 

Returns value in decimal 
form. (1) 

|MATH| MATH 
(►DEC) 

2-8 

Z/.v/^DEC 

Returns list in decimal 
form. (1) 

|MATH| MATH 
(►DEC) 

2-8 

DEGREE 

Sets degree mode. (1) 

t |M0DE| 

(degree) 

1-11 

Degree Notation: value° 

Interprets value as an 
angle in degrees. (F) 

flndl [ANGLE] 

(“) 

2-14 

DIM list 

Returns the length of list. 

(F) 

find] [LIST] OPS 
(DIM) , 

8-7 

length^D\M listname 

Creates (if necessary) or 
redimensions list to length. 

(1) 

fltidl [LIST] OPS 
(dim) 

8-7 

DISP 

Displays the Home screen. 

(1) 

t |PRGM| I/O 
(DISP) 

10-13 

DISP "text" 

Displays text. (1) 

t |PRGM| I/O 
(DISP) 

10-13 

DISP valueA,valueB ,. .. 

Displays valueA, 
valueB, . . ..(1) 

t |PRGM| I/O 
(DISP) 

10-13 

DISP "text".valueA, 
"text"yValueB,. . . 

Displays text,valueA,text 
valueB,. . ..(1) 

t |PRGM| I/O 
(DISP) 

10-13 
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DISPGRAPH 

Displays the current 
graph.(l) 

t iPRGMI I/O 
(DISPGRAPH) 

10-13 

Division: valueA/valueB 

Returns valueA divided by 
valueB. (F) 

m 

2-4 

Division: list/value 

Returns list elements 
divided by value. (F) 

m 

2-4 

Division: value/list 

Returns value divided by 
list elements. (F) 

El 

2-4 

Division: listA/listB 

Returns listA elements 
divided by listB elements. 

(F) 

m 

2-4 

DOT 

Sets dot graphing format. 

(1) 

t |M0DE| 

(dot) 

1-11 

DRAWF expression 

Draws expression (in X) 
on the current graph. (1) 

[Ml [draw] draw 

(DRAWF) 

7-6 

e'^power 

Returns e raised to the 
value of power. (F) 


2-5 

enlist 

Returns a list of e raised to 
the power of each list 
element. (F) 

SM 

2-5 

ELSE 




See IF:THEN:ELSE 




END 

Identifies the end of a 

FOR(, IF-THEN, or IF- 
THEN-ELSE structure. (1) 

t iPRGMI CTL 
(end) 

10-9 

Equal: valueA^valueB 

Returns 1 if valueA = 
valueB. Returns 0 if 
valueA ^ valueB. (F) 

(Ml [test] 

(=) 

2-16 

Equal: listA=listB 

Applies the = test to each 
element of listA and listB 
and returns a list. (F) 

f2nd] [TEST] 

(=) 

2-16 

Equal: list=value or 
value=list 

Applies the = test to each 
element of list and value 
and returns a list. (F) 

(Ml [test] 

(=) 

2-16 

Exponent: Eexponent 

Returns 10 to the 
exponent. (F) 

[Ml Fee] 

1-7 

Exponent: valueEexponent 

Returns value times 10 to 
the exponent. (F) 

(Ml Fee] 

1-7 

Exponent: listEexponent 

Returns list elements times [2^ [EE] 



10 to the exponent. (F) 


1-7 


A-4 Tables and Reference Information 


































EXPREG 

Xlistname, Ylistname 

Fits Xlistname and 
Ylistname to the 
exponential model. (1) 

1ST AT 1 CALC 
(EXPREG) 

9-16 

EXPREG 

Fits Xlistname and 

|STAT| CALC 

Xlistname, Ylistname, 

Ylistname to the 

(EXPREG) 

freqlistname 

exponential model 
with frequency 



freqlistname. (\) 

9-16 

Factorial: value\ 

Returns the factorial of 

|MATH| PRB 


value (0 < integer < 69). 

<!> 


(F) 

2-13 

Factorial: list\ 

Returns a list containing 

|MATH| PRB 


the factorial for each list 
element (0 < integers < 

(!) 


69). (F) 

2-13 

FIXn 

Sets fixed-decimal display 

t |M0DE| 


mode for n decimal places. 

(FIX) 


(1) 

1-10 

FLOAT 

Sets floating-decimal 

t IMOOEI 


display mode. (1) 

(FLOAT) 1-10 

FNOFF 

Deselects all Y= functions. 

[2ndl [Y-VARS] ON/OFF 


(1) 

(fnoff) 4-8 

FNOFF function^. 

Deselects function^. 

fail [Y-VARS] on/off 

function ^,.... 

function^, . (1) 

(fnoff) 4-8 

FNON 

Selects all Y= functions. (1) [2^ [Y-VARS] ON/OFF 

(fnon) 4-8 

FtiOfi function^. 

Selects function^. 

fail [Y-VARS] ON/OFF 

function ^,... 

function^,. . . .(1) 

(fnon) 4-8 

FOR{variable,begin,end) 

Executes commands 

t |PRGM| CTL 

icommands ... 

through END, 

(FOR() 

:END 

incrementing variable 
from begin by 1 until 



variable > end. (1) 

10-9 

FOR(variable,begin,end, 

Executes commands 

t IPRGMl CTL 

increment) 

through END, 

(FOR() 

icommands ... 

incrementing variable 


:END 

from begin by increment 



until variable > end. (1) 

10-9 


Tables and Reference Information A-5 


































Table of TI-80 Functions and Instructions (Continued) 


FPART value 

Returns the fractional part 
of value. (F) 

IMATHI NUM 
(FPART) 

2-10 

FPART list 

Returns a list of the 
fractional parts for each 
list element. (F) 

|MATH| NUM 
(FPART) 

2-10 

va/w^^FRAC 

Returns value in fraction 
form, according to the 
current fraction display 
format. (1) 

fl 

> 

3-10 

//^/►FRAC 

Displays list in fraction 
form, according to the 
current fraction display 
format. (1) 

|FRAC| 

(►FRAG) 

3-10 

FUNC 

Sets function graphing 
mode. (1) 

t |M0DE| 

(FUNC) 

1-11 

GOTO label 

Branches the program to 
label. (1) 

t |PRGM| CTL 
(GOTO) 

10-10 

Greater Than: 
valueA>valueB 

Returns 1 if valueA > 
valueB. Returns 0 if 
valueA < valueB. (F) 

fliid] [test] 

(>) 

2-16 

Greater Than: 
listA>listB 

Applies the > test to each 
element of listA and listB 
and returns a list. (F) 

[aid] [test] 

(>) 

2-16 

Greater Than: 
list>value or 
valuolist 

Applies the > test to each 
element of list and value 
and returns a list. (F) 

[aid] [test] 

(>) 

2-16 

Greater Than or Equal: 
valueA>valu€B 

Returns 1 if valueA > 
valueB. Returns 0 if 
valueA < valueB.(P) 

laid! [test] 

(s> 

2-16 

Greater Than or Equal: 
listA>listB 

Applies the > test to each 
element of listA and listB 
and returns a list. (F) 

[aid] [test] 

(5) 

2-16 

Greater Than or Equal: 

Ust> value or 
value>list 

Applies the > test to each 
element of list and value 
and returns a list. (F) 

laid] [test] 

(s) 

2-16 

GRIDOFF 

Turns the graph grid off. 

(1) 

faidi [draw] draw 

(GRIDOFF) 

4-11 

GRIDON 

Turns the graph grid on. (1) [2^ [DRAW] DRAW 

(GRIDON) 

4-11 
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HORIZONTAL Y 

Draws a horizontal line at 
value Y. (1) 

[aid] [draw] draw 
(horizontal) 

7-5 

IF conditionicommandA 
'.commands 

If condition = 0 (false), 
skips commandA. (1) 

t IPRGMl CTL 
(IF) 

10-7 

IF condition 
iTHEtiicommands 

:END 

Executes commands from 
THEN to END if condition 
= 1 (true). (1) 

t IPRGMl CTL 
(then) 

10-8 

IF condition 
'J^HEU'.commands 
'.ELSE'.commands 

:END 

Executes commands from 
THEN to ELSE if 
condition = 1 (true); from 
ELSE to END if condition 
= 0 (false). (1) 

t IPRGMl CTL 
(ELSE) 

10-8 

INPUT 

Displays the current graph 
with the free-moving 
cursor. (1) 

t IPRGMl I/O 
(input) 

10-11 

INPUT variable 

Prompts for input to store 
to variable. (1) 

t IPRGMl I/O 
(input) 

10-12 

INPUT *'texY\variable 

Prompts using text and 
stores input to variable. (1) 

t IPRGMl I/O 
(input) 

10-12 

INT value 

Returns the largest integer 
< value. (F) 

|MATH| NUM 
(INT) 

2-10 

INT list 

Returns the largest integer 
< list element. (F) 

|MATH| NUM 
(INT) 

2-10 

integerA INT-r integers 

Divides integerA by 
integers and returns a 
quotient (Q) and remainder 
(R) on the Home screen, if 
there are no pending 
operations. (F) 

|MATH| MATH 
(INT^) 

2-7 

list A INT-r lists 

Returns a list of quotients 
from listA and listS. (F) 

|MATH| MATH 
(INT-) 

2-7 

list INT-r integer or 
integer INT-r list 

Returns list of quotients 
from integer and list. (F) 

|MATH| MATH 
(INT+) 

2-7 

Inverse: value~^ 

Returns 1 divided by 
value. (F) 

(El 

2-4 

Inverse: lisr^ 

Returns 1 divided by each 
list element. (F) 

E) 

2-4 
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IPART value 

Returns the integer part of 
value. (F) 

|MATH| NUM 
(IPART> 

2-10 

IPART list 

Returns a list of the integer IMATHI NUM 
part for each list element. (IPART) 

(F) 

2-10 

LBL label 

Assigns label to the 
command. (1) 

t |PRGM| CTL 
(LBL) 

10-10 

Less Than: valueA<valueB 

Returns 1 if valueA < 
valueB. Returns 0 if 
valueA > valueB. (F) 

(2nd] [TEST] 

(<) 

2-16 

Less Than: listA<listB 

Applies the < test to each 
element of listA and listB 
and returns a list. (F) 

fliidl [test] 

(<) 

2-16 

Less Than: list<value or 
value<list 

Applies the < test to each 
element of list and value 
and returns a list. (F) 

(Ml [test] 

(<) 

2-16 

Less Than or Equal: 
valueA<valueB 

Returns 1 if valueA < 
valueB. Returns 0 if 
valueA > valueB. (F) 

(Ml [test] 

(s) 

2-16 

Less Than or Equal: 
listA<listB 

Applies the < test to each 
element of listA and listB 
and returns a list. (F) 

(Ml [TEST] 

(s) 

2-16 

Less Than or Equal: 
list<value or 
value<list 

Applies the < test to each 
element of list and value 
and returns a list. (F) 

(Ml [test] 

<s> 

2-16 

LmE(XlJ1^2J2) 

Draws line from (XI,Yl) to S [DRAW] DRAW 
(X2,Y2). (1) (LINE(> 

7-4 

LINREG(a+bX) 

Xlistname, Ylistname 

LINREG(aX+b) 

Xlistname, Ylistname 

Fits Xlistname and 
Ylistname to the linear 
model. (1) 

|STAT| CALC 
(LINREG(a+bX)) 
(LINREG(aX+b)) 

9-16 

9-15 

LINREG(a+bX) 

Xlistname, Ylistname, 
freqlistname 
LINREG(aX+b) 

Xlistname, Ylistname, 
freqlistname 

Fits Xlistname and 
Ylistname to the linear 
model with frequency 
freqlistname. (1) 

|STAT| CALC 
(LINREG(a+bX)) 
(LINREG(aX+b)) 

9-16 

9-15 

LN value 

Returns the natural 
logarithm of value. (F) 

ESI 

2-5 

LN list 

Returns a list of the natural 
logarithm for each list 
element. (F) 

ES] 

2-5 
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LNREG 

Xlistname, Ylistname 

Fits Xlistname and 
Ylistname to the 
logarithmic model. (1) 

1ST ATI CALC 
(LNREG) 

9-16 

LNREG 

Xlistname, Ylistname, 
freqlistname 

Fits Xlistname and 
Ylistname to the 
logarithmic model with 
frequency(1) 

1ST ATI CALC 
(LNREG) 

9-16 

LOG value 

Returns the logarithm of 
value. (F) 

[LOGi 

2-5 

LOG list 

Returns a list of the 
logarithm for each list 
element. (F) 

[LOG] 

2-5 

MANSIMP 

Selects manual 
simplification mode for 
fractions. (1) 

t |M0DE| 

(MANSIMP) 

1-11 

U[f<X(valueA,valueB) 

Returns the larger of valueA 
and valueB. (F) 

[2nd] [list] math 

(MAX() 

8-9 

MAX(to) 

Returns the largest element 
in list. (F) 

[2nd] [LIST] MATH 
<MAX() 

8-9 

l^^X(listAMstB) 

Returns a list of the larger of I2ndl [LIST] MATH 
each pair of elements in listA <MAX(> 
and listB. (F) 

8-9 

^f^X(list,value) or 
lA^Y^valueMst) 

Returns a list of the larger of |2ndl [LIST] MATH 
each list element compared (max(> 

to value. (F) 

8-9 

MEAN(to) 

Returns the mean of list. (F) 

M [list] math 

(MEAN() 

8-9 

lAEM\(list frequency) 

Returns the mean of list with l2ndl [LIST] MATH 
frequency frequency. (F) (MEAN() 

8-9 

MEDIAN(//5/) 

Returns the median of list. 

(F) 

[M] [list] math 
(medianO 

8-9 

lAED\fKU{list frequency) 

Returns the median of list 
with frequency frequency. 

(F) 

(Ml [list] math 

(MEDIAN() 

8-9 

lA\ti(valueA,valueB) 

Returns the smaller of 
valueA and valueB. (F) 

[2nd] [list] math 

<MIN{> 

8-9 

um{iist) 

Returns the smallest element [2^ [LIST] MATH 
in list. (F) (miN() 

8-9 


Tables and Reference Information A-9 
























Table of TI-80 Functions and Instructions (Continued) 



Returns a list of the 
smaller of each pair of 
elements in listA and listB. 

(F) 

(Ml [list] math 

(MIN{) 

8-9 

value) or 
M\U(value,list) 

Returns a list of the 
smaller of each list 
element compared to 
value. (F) 

[Ml [list] math 

(MIN(> 

8-9 

Multiplication: 

valueAXvalueB 

Returns valueA times 
valueB. (F) 

0 

2-4 

Multiplication: 
valuexlist or listXvalue 

Returns a list containing 
each value times each list 
element. (F) 

0 

2-4 

Multiplication: 

listAxlistB 

Returns a list of listA elements 
times listB elements. (F) 

0 

2-4 

valueA nCr valueB 

Returns the combinations of 
valueA (integer > 0) taken 
valueB (integer > 0) at a time. 

(F) 

|MATH| PRB 
(nCr> 

2-13 

value nCr list 

Returns a list of the 
combinations of value (integer 
> 0) taken each element in Ibit 
(integer > 0) at a time. (F) 

|MATH| PRB 
<nCr> 

2-13 

list nCr value 

Returns a list of the 
combinations of each element 
(integCT > 0) in list taken value 
(integer > 0) at a time. (F) 

|MATH| PRB 
(nCr) 

2-13 

listA nCr listB 

Returns a list of the 
combinations of each element 
(integer > 0) in listA taken each 
element in listB (integer at 
a time. (F) 

|MATH| PRB 
<nCr> 

2-13 

N D E V{\M (expression, 
variable,value) 

Returns the approximate 
numerical derivative of 
expression with respect to 
variable at value, e is 1E “3.(F) 

|MATH| MATH 
(NDERIV(> 

2-9 

HDERW/ (expression, 
variable,value, e) 

Returns the approximate 
numerical derivative of 
expression with respect to 
variable at value, with a 
specified e. (F) 

|MATH| MATH 
(NDERIV(> 

2-9 
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Negation: “value 

Returns the negative of value. 

(F) 

e 

2-6 

Negation: “list 

Returns a list with each list 
element negated (F) 

e 

2-6 

NORMAL 

Sets normal display mode. (I) 

t IMODEI 
(NORMAL) 

1-10 

Not Equal: valueA^valueB 

Returns I if valueA ^ valueB. 
Returns 0 if 
valueA = valueB. (F) 

[Ml [test] 

<^> 

2-16 

Not Equal: listA^listB 

Applies the ^ test to each 
element of ILstA and listB and 
returns a list (F) 

f2ndl [TEST] 

(^> 

2-16 

Not Equal: lismvalue or 
valueMst 

Applies the ^ test to each 
element of list and value and 
returns a UsL (F) 

f2ridl [TEST] 

(^) 

2-16 

value A nPr value B 

Returns a list of the 
permutations of valueA 
(integer > 0) taken valueB 
(integer > 0) at a time. (F) 

|MATH| PRB 
(nPr> 

2-13 

value nPr list 

Returns a list of the 
permutations of value (integer 
> 0) taken each element in list 
(integer > 0) at a time. (F) 

|MATH| PRB 
(nPr) 

2-13 

list nPr value 

Returns a list of the 
permutations of each 
element (integer > 0) in list 
taken value (integer > 0) at a 
time. (F) 

|MATH| PRB 
(nPr) 

2-13 

list A nPr listB 

Returns a list of the 
permutations of each 
element (integer > 0) in listA 
taken each element in listB 
(integer > 0) at a time. (F) 

IMATHI PRB 
(nPr) 

2-13 

1-VAR STATS listname 

Performs one-variable 
analysis using listname and 
a frequency of 1 . (1) 

|STAT| CALC 
(1-VAR STATS) 

9-15 

1-VAR STATS Xlistname, 
freqlistname 

Performs one-variable 
analysis using Xlistname and 
frequency freqlistname. (1) 

|STAT| CALC 
(l-VAR STATS) 

9-15 

PARAM 

Sets parametric graphing 
mode. 

t IMODEI 
(PARAM) 

1-11 
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PAUSE 

Suspends execution of the 
program until 1 ENTER 1 is 
pressed. (1) 

t |PRGM| CTL 
(pause) 

10-9 

Pi 

Returns the value of n 
rounded to 13 digits. (F) 

S M 

2-6 

PL01n(typeMsUYlist) 

Plots stat plot n (1-3) of type 
(111* or Lil) for Xlist and Ylist 
coordinate pairs. 

t [Ml [stat plot] 

(PLOTn) 

9-20 

PLOT n(type,Xlist, Ylist, 
mark) 

Plots stat plot A 2 (1-3) of type 
(L- or Ll) for Xlist and Ylist 
coordinate pairs with the 
specified type of mark. (1) 

t (Ml [STAT plot] 
(PLOTn) 

9-20 

PLOTn(type, Xlist) or 
PLOT n(type^list,Flist) 

Plots stat plot n (1-3) of type 
(ifi or diL,) for Xlist with 
frequency Flist. If Flist is 
omitted, frequency = 1. (1) 

t (Ml [STAT plot] 
(PLOTn) 

9-20 

PLOTSOFF 

Deselects all stat plots. (1) 

(Ml [STAT PLOT] 
(PLOTSOFF) 

9-21 

PLOTSOFF plot#,plot#. . . 

Deselects stat plotl, plot2, or 
plots. (1) 

[Ml [STAT PLOT] 
(PLOTSOFF) 

9-21 

PLOTSON 

Selects all stat plots. (1) 

[Ml [STAT PLOT] 
(PLOTSON) 

9-21 

PLOTSON plot#.plot#. .. 

Selects stat plotl, plot!, or 
plots. (1) 

[Mi [STAT PLOT] 
(PLOTSON) 

9-21 

Power: value^power 

Returns value raised to 
power. (F) 

m 

2-5 

Power: list^power 

Returns a list of each 
element raised to the value 
of power. (F) 

m 

2-5 

Power: valuelist 

Returns a list of value raised 
to the power of each list 
element. (F) 

m 

2-5 

Power: listA^listB 

Returns a list of each listA 
element raised to the power 
of each listB element. (F) 

H 

2-5 

Power of ten: AQ^power 

Returns 10 raised to the 
value of power. (F) 

[Ml [10'] 

2-5 

Power of ten: ^Q'^list 

Returns a list of 10 raised 
to the power of each list 
element. (F) 

[Ml [10'] 

2-5 
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PRGM _programname 

Executes the program 
programname. (1) 

t IPRGMI CTRL 
(PRGM() 

10-10 

PROD list 

Returns the product of 
elements in list. (F) 

fliid] [LIST] MATH 
(prod) 

8-10 

P^Rx(/?,0) 

Returns the rectangular 
coordinate x, given the 
polar coordinates R and 0. 

(F) 

faiid] [angle] 

(P>Rx(> 

2-15 

P^Rx(/?to,0) 

Returns a list of x 
coordinates, given the R 
coordinates in Rlist and a 
single 0. (F) 

[Ml [ANGLE] 

(P>Rx(> 

2-15 

p^Rx(/?,efo/) 

Returns a list of x 
coordinates, given the 
single R coordinate and the 
0 coordinates in 
mst. (F) 

[2ndl [ANGLE] 

<P>Rx() 

2-15 

P^Rx(/?//.v/,0to) 

Returns a list of x 
coordinates, given the R and 

0 coordinates in Rlist and 0 
list. (F) 

(Ml [angle] 

(P^Rx() 

2-15 

P^Ry(/?,0) 

Returns rectangular 
coordinate y, given polar 
coordinates R and 0. (F) 

fail [angle] 

(F>Ry(> 

2-15 

P^Ry(/?//5/,0) 

Returns a list of y 
coordinates, given the R 
coordinates in Rlist and a 
single 0 coordinate. (F) 

IMI [angle] 

(P>Ry(> 

2-15 

P^Ry(/?,0to) 

Returns a list of y 
coordinates, given a single R 
coordinate and the 0 
coordinates in 

0to. (F) 

fail [angle] 

<P>Ry() 

2-15 

P^Ry(/?//\s7,0//5O 

Returns a list of y 
coordinates, given the R 
coordinates in Rlist and the 0 
coordinates in 
mst. (F) 

fail [angle] 

(P^RyO 

2-15 

PT-CHANGE(X,>0 

Toggles the point at (X.Y). (1) [2^ [DRAW] POINTS 

(PT-CHANGE() 

7-10 

PT-OFF(a:,K) 

Erases the point at (X,Y). 

(1) 

fail [draw] POINTS 
(PT-OFF() 

7-10 

PT-ON(x,yo 

Draws the point at (X,y). 

(1) 

fMl [draw] points 

<PT-ON() 

7-10 
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PWRREG Xlistname, 
Ylistname 

Fits Xlistname and 
Ylistname to the power 
model. (1) 

ISTATI CALC 
(PWRREG) 

9-16 

PWRREG Xlistname, 
Ylistname Jreqlistname 

Fits Xlistname and 
Ylistname to the power 
model with frequency 
freqlistname. (1) 

ISTATI CALC 
(PWRREG) 

9-16 

QUADREG Xlistname, 
Ylistname 

Fits Xlistname and 
Ylistname to the quadratic 
model. (1) 

1st AT 1 CALC 
(QUADREG) 

9-16 

QUADREG Xlistname, 
Ylistname,freqlistname 

Fits Xlistname and 
Ylistname to the quadratic 
model with frequency 
freqlistname. (1) 

ISTATI CALC 
(QUADREG) 

9-16 

RADIAN 

Sets radian mode. (1) 

t |M0DE| 

(radian) 

1-11 

Radian Notation: value^ 

Interprets value as an 
angle in radians. 

M [angle] 

<^> 

2-14 

RAND 

Returns a random number 
between 0 and 1. (F) 

|MATH| PRB 
(RAND) 

2-12 

RANDINT(/ower, 

upper) 

Returns a random integer 
between lower and upper. 

(F) 

|MATH| PRB 
(RANDINT() 

2-13 

RM\D\f\l(lowerlistMPper) 

Returns a list of random 
integers between each 
element of lowerlist and 
upper. (F) 

|MATH| PRB 
(RANDINT() 

2-13 

R AN Dl NT (lower,uppcrlist) 

Returns a list of random 
integers between lower 
and each element of 
upperlist. (F) 

|MATH| PRB 
<RANDINT() 

2-13 

RANDINT(/ow^r/wr, 

upperlist) 

Returns a list of random 
integers between each 
element of lowerlist and 
upperlist. (F) 

|MATH| PRB 
(RANDINT() 

2-13 

REMAINDER(va/MM, 

valueB) 

Returns the remainder 
from the division of 
valueA by valueB 

|MATH| NUM 
(REMAINDER() 

2-11 

REMAINDER(va/f/^, 

list) 

Returns a list of 
remainders from the 
division of value by each 
element in list. 

|MATH| NUM 
(REMAINDER() 

2-11 
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REMAINDER(//5/, 

value) 

Returns a list of 
remainders from the 
division of each element in 
list by value. 

(MATHl NUM 
(REMAINDERO 

2-11 

REMAINDER(//5/A, 

listB) 

Returns a list of 
remainders from the 
division of each element in 
listA by the each element 
in listB. 

|MATH| NUM 
(remainderO 

2-11 

RETURN 

Returns to the calling 
program. (1) 

t |PRGM| CTL 
(return) 

10-10 

n'^root^yf value 

Returns n'hoot of value. 

(F) 

IMATHl MATH 

<V> 

2-8 

n'^root^yf list 

Returns a list of n^^root for 1 MATH I MATH 
each list element. (F) (V) 

2-8 

list^yf value 

Returns list roots of value. 

(F) 

|MATH| MATH 

(.H) 

2-8 

lislAHlistB 

Returns a list of listA roots 
oi listB. (F) 

|MATH| MATH 

(V> 

2-8 

ROUHD(value) 

Returns value rounded to 

10 digits. (F) 

IMATHl NUM 

(round() 

2-10 

ROl}HD{value,^decimals) 

Returns value rounded to 
Mecimals (< 9). (F) 

IMATHl NUM 

(round(> 

2-10 

ROUND(to) 

Returns list elements 
rounded to 10 digits. (F) 

IMATHl NUM 
(round(> 

2-10 

ROmD(list,^decimals) 

Returns list elements 
rounded to Mecimals 

9). (F) 

IMATHl NUM 
(roundO 

2-10 

R^Pr{X,Y) 

Returns the polar 
coordinate r, given the 
rectangular coordinates X 
and Y. (F) 

[Ml [ANGLE] 

(R^PrO 

2-15 

R^Pr(Xlist,Y) 

Returns a list of r 
coordinates, given the X 
coordinates in Xlist and a 
single Y coordinate. (F) 

(Ml [ANGLE] 

(R^PrO 

2-15 

R^Pr(X,Wii/) 

Returns a list of r 
coordinates, given a single 
X coordinate and the Y 
coordinates in Ylist. (F) 

[Ml [ANGLE] 

<R>Pr() 

2-15 
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Table of TI-80 Functions and Instructions (Continued) 


R>^Pr{Xlist,Ylist) 

Returns a list of r 
coordinates, given the X 
coordinates in Xlist and the 
Y coordinates in Ylist. (F) 

faidl [ANGLE] 

<R>Pr(> 

2-15 

R^Pe(X,K) 

Returns the polar 
coordinate 0, given the 
rectangular coordinates X 
and Y. (F) 

[2nd] [ANGLE] 

<R>Pe(> 

2-15 

R^pe(x//s^y) 

Returns a list of 0 
coordinates, given the X 
coordinates in Xlist and a 
single Y coordinate. (F) 

f2iid] [angle] 

<R>pe() 

2-15 

R^pe(x,y/m) 

Returns a list of 0 
coordinates, given a single 
X coordinate and the Y 
coordinates in Ylist. (F) 

ra [ANGLE] 

<R>P9() 

2-15 

R^P0(x//5/,yto) 

Returns a list of 0 
coordinates, given the X 
coordinates in Xlist and the 
Y coordinates in Ylist. (F) 

f2nd] [ANGLE] 

<R>pe() 

2-15 

SCI 

Sets scientific display 
mode. (1) 

t IMODEI 
(SCI) 

1-10 

SEQ{expression,variable, 

begin.endjncrement) 

Returns a list created by 
evaluating expression for 
variable, from begin to 
end by increment. (F) 

[aid] [LIST] OPS 
(SEQ(> 

8-8 

SEQUENTIAL 

Sets sequential graphing 
mode. (F) 

t [MODE] 

(sequential) 

1-11 

SHADE(/ow//Mnc, 

upperfunc) 

Shades the area above 
lowerfunc and below 
upperfunc. (1) 

f2nd] [draw] draw 

<SHADE(> 

7-9 

SHM^E(lowerfunc, 
upperfunc,resolution) 

Shades the area above 
lowerfunc, below 
upperfunc, and with 
resolution (1 to 9). (1) 

[Ml [DRAW] DRAW 

(shadeO 

7-9 

SHADE(/ow//Mnc, 
upperfunc,resolution, 
Xleft) 

Shades the area above 
lowerfunc, below 
upperfunc, to right of 
X=Xleft, and with 
resolution (1 to 9). (1) 

[Ml [draw] draw 

(SHADEO 

7-9 
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SHADE{lowerfunc\ 
upperfunc,resolution, 
Xleft,Xright) 

Shades the area above 
lowerfunc, below 
upperfunc, to right of 
X=Xleft, to left of 

X=Xright, and with 
resolution (1 to 9). (1) 

f2ndl [DRAW] DRAW 
(shadeO 

7-9 

SHADE_Y>/w/ic7/mazc2,. .. 

Shades the area above 
fund with vertical pattern 
and above /mazc2 with 
diagonal pattern (lower left 
to upper right), etc. (1) 

f2nd1 [draw] draw 

{SHADE_Y>) 

7-7 

SHADE_y<fi^nc3fiinc4 ,... 

Shades the area below 
funcS with horizontal 
pattern and below func4 
with diagonal pattern 
(upper left to lower right), 
etc. (1) 

M [DRAW] DRAW 
(SHADE_Y<) 

7-8 

fraction^SMUP 

Simplifies/racrioAi by its 
lowest common factor. (F) 

fl 

3-8 

{fraction j'actor)>^S\lAP 

Simplifies/racrion by the 
specified factor, which 
must be an integer. (F) 

[FR^ 

(simp) 

3-8 

SIMUL 

Sets simultaneous 
graphing mode. (1) 

t IMODEI 
<SIMUL> 

1-11 

SIN value 

Returns the sine of value. 

(F) 

[m 

2-4 

SIN list 

Returns a list of the sine 
for each list element. (F) 

[SIN] 

2-4 

SIN""* value 

Returns the arcsine of 
value. (F) 

M [SIN“’] 

2-4 

SIN-’ list 

Returns a list of the arcsine [2^ [siN 
for each list element. (F) 

2-4 

SOPJ A(listname) 

Sorts listname elements in 
ascending order. (1) 

[Ml [list] ops 

(SORTA() 

8-6 

SORT A(keylistname, 
dependlistl, 
dependlistl,...) 

Sorts the elements of 
keylistname in ascending 
order with dependlistl, 
dependlistl ... as 
dependent lists. (1) 

[Ml [LIST] OPS 
(SORTA(> 

8-6 
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Table of TI-80 Functions and Instructions (Continued) 


SORTD{l istname) 

Sorts the elements of 
listname in descending 
order. (1) 

f2ndl [LIST] OPS 
<SORTD() 

8-6 

SORTD{keylistname, 

Sorts the elements of 

[2rid] [LIST] OPS 


dependlistly 

dependlistl,...) 

keylistname in descending 
order with 

dependlistJ ydependlistl.. 

. as dependent lists. (1) 

(SORTD() 

8-6 

Square: value^ 

Returns value multiplied 
by itself. (F) 

E] 

2-5 

Square: lisfi 

Returns a list of each list 
element squared. (F) 

E] 

2-5 

Square Root: value 

Returns the square root of 
value. (F) 

[Mim 

2-5 

Square Root: ^list 

Returns a list of the square 
roots of each list element. 

(F) 

SM 

2-5 

STOP 

Stops program execution 
and returns to the Home 
screen. (1) 

t |PRGM| CTL 

(stop) 

10-10 

Store: value^variable 

Stores value to variable. (1) ISTO^I 

1-13 

Store: list^listname 

Stores list to listname. (1) 

ISTO^I 

1-13 

Store: 

expressions^^Yn or 
ss expressions'^XnT or 
* ’ expression " > Tn r 

Stores expression to Yn 

XnT or function. (1) 

|ST0*-| 

1-13 

Subtraction: 

Subtracts valueB from 

□ 


valueA-valueB 

value A. (F) 

2-4 

Subtraction: 
value-list 

Subtracts list elements 
from value and returns a 
list. (F) 

B 

2-4 

Subtraction: 
list-value 

Subtracts value from list 
elements and returns a list. 

(F) 

B 

2-4 

Subtraction: 

listA-listB 

Subtracts each listB 
element from each listA 
element and returns a list. 

(F) 

B 

2-4 

SUM list 

Returns the sum of 

f2nd] [list] math 



elements in list. (F) 

(sum) 

8-10 

TAN value 

Returns the tangent of 
value. (F) 

fTM] 

2-4 
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TAN list 

Returns a list of the 
tangent for each list 
element. (F) 

[TAN] 

2-4 

TAN”"* value 

Returns the arctangent of 
value. (F) 

f2nd] [TAN-'j 

2-4 

TAN-1 iis, 

Returns a list of the 
arctangent for each list 
element. (F) 

[2nd] [TAN-’] 

2-4 

THEN 

See IF:THEN 

TRACE 

Displays a graph and 
enters Trace mode. (I) 

t [TRACE I 

4-13 

2-VAR STATS 

Xlistname,Ylistname 

Performs two-variable 
analysis using Xlistname 
and Ylistname. (I) 

[STAT I CALC 
(2-VAR STATS) 

9-15 

2-VAR STATS 

Xlistname, Ylistname, 
freqlistname 

Performs two-variable 
analysis using Xlistname 
and Ylistname with 
frequency freqlistname. (I) 

I ST AT I CALC 
(2-VAR STATS) 

9-15 

VERTICAL X 

Draws a vertical line at 
value X. (I) 

[2nd] [DRAW] DRAW 
(vertical) 

7-5 

ZBOX 

Displays a graph to allow 
the user to define new 
viewing window. (I) 

t [ZOOMl 
(ZBOX) 

4-15 

ZDECIMAL 

Displays a graph in new 
viewing window. (I) 

t [ZOOM] 

(ZDECIMAL) 

4-17 

ZOOM IN 

Displays a graph in new 
viewing window. (I) 

t |Z00M| 

(ZOOM IN) 

4-16 

ZOOM OUT 

Displays a graph in new 
viewing window. (I) 

t [ZOOMl 

(ZOOM out) 

4-16 

ZSQUARE 

Displays a graph in new 
viewing window. (I) 

t [ZOOM] 

(ZSQUARE) 

4-17 

ZSTANDARD 

Displays a graph in new 
viewing window. (I) 

t [ZOOMl 

(ZSTANDARD) 

4-17 

ZTRIG 

Displays a graph in new 
viewing window. (I) 

t [ZOOM] 

(ztrig) 

4-17 
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TI-80 Menu Map 


Menus begin in the upper left of the keyboard. Default values are shown. 


m 

H- 

(FUNC mode) 
Yl= 

Y2= 

Y3“ 

Y4= 


-1 

(PARAM mode) 
XlT= 

YIt- 

X2t- 

Y2t= 

X3t» 

Y3t- 


IWINDOWI 

jJ- 

(FUNC mode) 
WINDOW 
XMIN—10 
XMAX-10 
XSCL=1 
YMIN—10 
YMAX=10 
YSCL-1 


I 

(PARAM mode) 
WINDOW 
TMIN=0 
TMAX=27t 
TSTEP»7i/24 
XMIN—10 
XMAX=10 
XSCL=1 
YMIN=-10 
YMAX=10 
YSCL=1 


\m [TbISet] 

[ZOOM] 

1-' 

1-' 

TABLE SETUP 

ZOOM 

TBLMIN=0 

1:ZB0X 

ATBL=1 

2:Z00M IN 

3:ZOOM OUT 

4:ZDECIMAL 

5:ZSQUARE 

6:ZSTANDARD 

7:ZTRIG 

(MODE] 

IMODEl (in program 

1-* 

1—' 

NORMAL SCI 

MODE 

FLOAT 0123456789 

1:NORMAL 

RADIAN DEGREE 

2:SCI 

a_b/c b/c 

3:FLOAT 

AUTOSIMP MANSIMP 

4:FIX 

FUNC PARAM 

5:RADIAN 

CONNECTED DOT 

6:DEGREE 

SEQUENTIAL SIMUL 

7 :au.b/c 

8:b/c 

9:AUT0SIMP 

O.-MANSIMP 

ArFUNC 

B:PARAM 

CrCONNECTED 

D:D0T 

E:SEQUENTIAL 

F:SIMUL 


editor) 
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M [STAT PLOT] S [STAT PLOT] (in program editor) 

_I -1--- 


STAT PLOTS 

PLOTS 

TYPE 

MARK 

1:PL0T1... 

1:PL0T1( 

1:L: 

1: = 

OFF Ll: LI L2 □ 

2:PL0T2( 

2:1£ 

2: + 

2:PL0T2... 

3:PL0T3( 

3:i2i 

3:* 

OFF L: Ll L2 a 

4:PL0TS0FF 

4:i£ii 


3:PL0T3... 

5:PL0TS0N 




OFF LI* LI L2 n 
4:PL0TS0FF 
5:PL0TS0N 


Screen for !2L or eOi plots 
(1-variable plots) 
PLOTn 
ON OFF 

TYPE: LL: Lil i£li 
XL: L1L2L3L4L5L6 
F: 1L1L2L3L4L5L6 


Screen for \ilor\L. plots 
(2-variable plots) 
PLOTn 
ON OFF 

TYPE: L!: LI IS. ilii 
XL: L1L2L3L4L5L6 
YL: L1L2L3L4L5L6 
MARK: n + . 


CALC 

1:1-VAR STATS 

2:2-VAR STATS 

3:LINREG(aX+b) 

4:QUADREG 

5:LINREG(a+bX) 

6:LNREG 

7:EXPREG 

8:PWRREG 


[sTaTI 

H- 

EDIT 

1:EDIT... 

2:S0RTA( 

3:S0RTD( 

4:CLRLIST 


Tables and Reference Information A-21 








TI-80 Menu Map (Continued) 


M [list] 
OPS 

1:S0RTA( 

2:S0RTD( 

3:DIM 

4:SEQ( 


[maTh] 

r*- 

MATH 

1:INT4- 

2:^DEC 

3:3 

4:3V 

5:XV 

6:NDERIV( 


[F^ 

H 

FRACTION 

Ir^SIMP 

2:^b/c 

3:^au^b/c 

4:^FRAC 

5:^DEC 


MATH 

1:MIN( 

2:MAX( 

3:MEAN( 

4:MEDIAN( 

5:SUM 

6:PR0D 


NUM 

1:R0UND( 

2:IPART 

3:FPART 

4:INT 

5:MIN( 

6:MAX( 

7:REMAINDER( 


PRB 

1:RAND 
2:nPr 
3: nCr 
4:! 

5:RANDINT( 


[2fidl [test] 

, 1 

faridl [angle] 

1 

TEST 

ANGLE 

1: = 

1:° 

2:^ 

2:^ 

3:> 

3:R^Pr( 

4:> 

4:R^P0( 

5:< 

5:P^Rx( 

6:< 

6:P^Ry( 
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[PRGMl 

1 



IPRGMI (in program editor) 

_ 


1 

EXEC 

EDIT 

new' 

CTL 

I/O 

exe'c 

1: name 

1: name 

1:CREATE NEW 

1:IF 

1:INPUT 

1: name 

2: name 

2: name 


2:THEN 

2:DISP 

2: name 

3: name 

3: name 


3:ELSE 

3:DISPGRAPH 

3: name 




4:F0R( 

4:CLRH0ME 



5:END 

6:PAUSE 

7:LBL 

8:GOTO 

9:PRGM_ 

OiRETURN 

A:STOP 


f2nd] [draw] 

1 


DRAW 

POINTS 

IrCLRDRAW 

1:PT-0N( 

2:LINE( 

2:PT-0FF( 

3:H0RIZ0NTAL 

4:VERTICAL 

5:DRAWF 

6:SHADE Y> 

7:SHADE_Y< 

8:SHADE( 

9:GRID0N 

OiGRIDOFF 

3:PT-CHANGE( 
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TI-80 Menu Map (Continued) 


fv^ 

I—‘ 

VARS 

1: WINDOW... 

2: STATISTICS... 
3: TABLE... 

4: SIMP FACTOR... 


fVAR^ (WINDOW...) 

I-^^- i 

X/Y T 

1:XMIN 1:TMIN 

2:XMAX 2:TMAX 

3:XSCL 3:TSTEP 

4:YMIN 

5:YMAX 

6:YSCL 

7:AX 

8:AY 

9:XFACT 

0:YFACT 


fVAR^ (TABLE...) 

I--* 

TABLE 

1:TBLMIN 

2:ATBL 


fVAR^ (SIMPFACTOR...) 

SIMPFACTOR 
1:FACTOR 


fVAR^ (STATISTICS...) 

I 


X/Y 

z 

l:n 

1:2:X 

2:x 

2:2;X2 

3:Sx 

3:ZY 

4:ox 

4:5;y2 

5:y 

6:Sy 

7 :ay 

8:MINX 

9:MAXX 

OiMINY 

A:MAXY 

5:ZXY 


EO 

BOX 

l:a 

1:01 

2:b 

2:MED 

3:c 

3:03 

4: r 


5:REGEQ 



laid] [Y-VARS] 

1 

I 

Y 

XT/YT 

ON/OFF 

1:Y1 

1:X1T 

l:FNON 

2:Y2 

2:Y1t 

2:FN0FF 

3:Y3 

3:X2t 


4:Y4 

4:Y2t 



3:X3t 



4:Y3t 
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[2nd] [mem] 
r—' 

MEMORY 

1:CHECK RAM... 
2: DELETE... 

3: RESET... 


[MEM] (CHECK RAM...) 
_1 

M [mem] (DELETE...) 

[MEM] (RESET...) 

1 

MEM FREE 

7014 

^ 1 
DELETE: 

1:N0 

REAL 

14 

>name memory 

2:RESET 

LIST 

0 

name memory 


Y-VARS 

80 

name memory 

RESETTING MEMORY 

PRGM 

14 

(names include defined 
programs, lists, Y= 
equations, and user 
variables, in that order.) 

ERASES ALL DATA 
AND PROGRAMS. 
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TI-80 Variables 


User Variables 


System 

Variables 


The variables listed below are used by the TI-80 in 
various ways. Some have restrictions on their use. 


The variables A to Z and 0 can hold only numbers—either 
decimals or fractions. You may store to these variables. The 
TI-80 can update X, Y, and T during graphing; therefore, you 
may wish to reserve those variables for graphing activities. 

The variables LI to L6 are defined as lists. You cannot store 
another type of data to them. 

You can store any string of characters, functions, instructions, 
or variable names to the functions Y/i (in FUNC mode) and XnT 
and YwT (in PARAM mode), by using either ISTO^I or the Y= 
editor. The validity of the string is determined when the 
function is evaluated. 

The values of the Window variables—XMIN, XMAX, XSCL, 

AX, TSTEP, etc.—must be real numbers. You may store to 
them. Since the TI-80 can update some of them, as the result of 
a Zoom instruction, for example, you may wish to reserve these 
variables for graphing activities. 

The statistical result variables—n, x, MINX, IX, a, r, REGEQ, 
X1,Y1,Q1,MED, Q3, etc.—are reserved for use by the TI-80. 
You cannot store to them. 
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Appendix B: Service and Warranty Information 


This appendix provides suppiementary information that 
may be heipfui as you use the TI-80. It includes 
procedures that may help you correct problems with the 
calculator, and it describes the service and warranty 
provided by Texas Instruments. 


Appendix Battery Information. B-2 

Contents Accuracy Information. B-8 

In Case of Difficulty. B-10 

Error Conditions. B-11 

Two-Year Limited Warranty. B-14 
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Battery Information 


The TI-80 uses two CR2032 lithium 3-volt batteries. 


When to 
Replace the 
Batteries 


Battery 

Precautions 


Retaining 
Stored Data 


As you use the TI-80, the battery voltage will gradually drop, 
and the display will dim. You can adjust the contrast to darken 
the display when this happens. If the display is dim and 
adjusting the contrast to level 9 does not make it dark enough, 
you should replace the batteries. Refer to pages B-3 to B-7 for 
instructions on how to change the batteries. 

Follow these safety guidelines concerning batteries. 

• Do not mix new and used batteries. 

• Do not mix different types of battery. 

• Follow polarity diagrams carefully. 

• Do not replace batteries with rechargeable batteries. 

• Do not place non-rechargeable batteries in a battery charger. 

• Properly dispose of used batteries immediately. Do not leave 
them within the reach of small children. 

• Do not incinerate used batteries. 


Caution: The TI-80 retains stored data when you are 
changing batteries only if you: 

• Do not remove both batteries at the same time. (At least 
one battery must be installed at all times in order to retain 
memory.) 

• Turn the unit off and do not turn it back on until you have 
changed the batteries. 

• Do not allow the batteries to run down completely before 
changing them. 


Follow the steps on pages B-3 to B-7 when changing batteries. 
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Changing the 

Batteries 

(Continued) 


To change the batteries, first: 

a. Turn the calculator off. 

b. Replace the plastic slide cover over the keys. 

c. Turn the calculator so that the back is facing you. 


1 




Placing your thumb on the ridged area of the plastic battery 
compartment cover, push down slightly and slide the cover 
about 1/4-inch to the right. You can then lift the cover off. 

2. 



Push the red switch up to free the metal battery cover over the 
lower battery. 
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Battery Information (Continued) 


Changing the 

Batteries 

(Continued) 


3 . 



Slide the metal battery cover away from the battery. The battery 
pops up. 

4 . 


Remove the old battery. Insert a new battery, positive side (+) 
up. 



Hold the new battery in place and slide the metal battery cover 
back into position over the battery. 



B-4 Service and Warranty Information 





Battery Information 


Changing the 

Batteries 

(Continued) 







Slide the metal battery cover to the right. 


8 



Remove the old battery. Insert a new battery, positive side (+) 
up. 


Service and Warranty Information B-5 




Battery Information (Continued) 


Changing the 

Batteries 

(Continued) 




Hold the new battery in place and slide the metal battery cover 
back into position over the battery. 



Push the red switch to its centre position to lock the metal 
covers and batteries into place. 


Note: The calculator will not turn on unless the red switch is in 
the centre position. 
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Battery Information 


Changing the 

Batteries 

(Continued) 




Replace the plastic battery compartment cover. Turn the 
calculator on and adjust the display contrast. 

To adjust the display contrast, press and release the [2^ key. To 
increase the contrast (darken the screen), press and hold 0- To 
decrease the contrast (lighten the screen), press and hold 0. 
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Accuracy Information 


Computational 

Accuracy 


Graphing 

Accuracy 


To maximise accuracy, the Th80 carries more digits 
internally than it displays. 


Values in memory are stored using up to 13 digits with a 
two-digit exponent. 

• You can store values in the Window variables using up to 
10 digits (13 digits for XSCL, YSCL, and TSTEP). 

• When a value is displayed, the displayed value is rounded 
as specified by the MODE setting (Chapter 1), with a 
maximum of 10 digits and a two-digit exponent. 

• REGEQ displays up to 13 digits. 

XMIN is the centre of the left-hand pixel, XMAX is the centre of 
the next to the right-hand pixel. (The right-hand pixel is 
reserved for the busy indicator.) AX is the distance between the 
centres of two adjacent pixels. 

• AX is calculated as (XMAX-XMIN)/62. 

• If AX is entered from the Home screen or a program, then 
XMAX is calculated as XMIN+AXx62. 

YMIN is the centre of the next to the bottom pixel, YMAX is the 
centre of the top pixel. AY is the distance between the centres of 
two adjacent pixels. 

• AY is calculated as (YMAX-YMIN)/46. 

• If AY is entered from the Home screen or a program, then 
YMAX is calculated as YMIN+AYx46. 

Cursor coordinates are displayed as six characters, which may 
include a negative sign, decimal point, and exponent. 
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Function 

Limits 


Function 

Results 


Below is a table of functions and the range of input values for 


each. 

Function 

Input Values 

SIN jc, COS JC, TAN jc 
SIN"> JC, COS'l JC 

LN JC, LOG JC 

e-’^ 

la^ 

jc! 

0 < 1 jr 1 < 10"’ (degree) 

-\<x<\ 

10‘'oo<jc< lO'Oo 
-10 '<» < x < 230.2585092993 
-10"»<.r< 100 

0<.r< 10"» 

0 < X < 69, where x is an integer 

Below is a table of functions and the range of the result for 
each. 

Function 

Range of Result 

SIN-' X, TAN”' X 

COS-' a: 

-90° to 90° or -71/2 to k/2 (radians) 

0° to 180° or 0 to 7C (radians) 
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In Case of Difficulty 


Handling a 
Difficulty 


If you have difficulty operating the calculator, the 
following suggestions may help you to correct the 
problem. 


Follow these procedures if you have difficulties. 

1. If you cannot see anything on the display, perhaps the 
display contrast needs adjusting. 

Press and release the [2^ key. To increase the contrast 
(darken the screen), press and hold H- To decrease the 
contrast (lighten the screen), press and hold H- 

You will find additional information on display contrast on 
page 1-3. 

2. If after adjusting the display contrast, the calculator does not 
appear to be working at all, ensure the batteries are installed 
properly and that they are fresh. Refer to “Battery 
Information” beginning on page B-2 for more details. 

Note: Make sure the red switch in the battery compartment 
is in the centre position. 

3. If an error occurs, follow the procedure on page 

1-22. Refer to the more detailed explanations about specific 
errors beginning on page B-11, if necessary. 

4. If the cursor is a checked pattern, memory is full. Press 12nd I 
[mem] delete... and delete some items from memory. See 
Chapter 12 for additional information about memory 
management. 

5. If the dotted-line busy indicator is displayed, a graph or 
program is paused, and the TI-80 is waiting for input. Press 
I ENTER I to continue or [ON] to break. 
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Error Conditions 



When the TI-80 detects an error, it displays 

ERR:message and the error menu. The general 
procedure for correcting errors is described on page 1- 
22. The error messages, their possibie causes, and 
suggestions for correction are shown below. 



ARGUMENT 

A function or instruction does not have the correct number of 
arguments. See Appendix A and the appropriate chapter. 

BREAK 

You have pressed the [ON] key to break execution of a program, 
halt a Draw instruction, or stop evaluation of an expression. 

DATA TYPE 

You have entered a value or variable of the wrong data type. 

• A function (including implied multiplication) or an 
instruction has an argument of an invalid data type; for 
example, a list where a real number is required. See 

Appendix A and the appropriate chapter. 

• You are attempting to store to an incorrect data type; for 
example, a list to a real variable. 

• In function graphing or parametric graphing, you have generated 
a list result rather than a single value; for example, attempting to 
graph Y1={1,2,3}xX. 

DIM MISMATCH 

You are attempting to perform an operation that uses more than 
one list, but the dimensions do not match. 

DOMAIN 

Typically, this occurs when the value of an argument does not 
fall within a specified range. 

• You are attempting to divide by zero. 

• You are attempting a logarithmic or power regression with a 
-X or an exponential or power regression with a -Y. 

• A zero value for e for NDERIV( will result in this error. 

This error does not occur during graphing because the 

TI-80 allows for undefined values on a graph. 
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Error Conditions (Continued) 


INCREMENT 

• The increment in SEQ( is 0 or has the wrong sign. This 
error does not occur during graphing. The TI-80 allows for 
undefined values on a graph. 

• The increment in FOR( is 0 or has the wrong sign. 

INVALID 

You are attempting to reference a variable or use a function in 
a place where it is not valid. For example, Yn cannot reference 

Y, XMIN, AX, or TBLMIN. 

INVALID DIM 

• The dimension of the argument is not appropriate for the 
operation. 

• List element dimensions must be integers between 1 and 

99; for example, L1(100) will cause an error. 

LABEL 

The label in the GOTO instruction is not defined with a LBL 
instruction in the program. 

MEMORY 

• There is insufficient memory in which to perform the 
desired command. You must delete item(s) from memory 
(Chapter 12) before executing this command. 

• Using an IF/THEN or FOR( with a GOTO that branches out 
of the loop can also cause this error because the END 
statement that terminates the loop is never reached. 

MODE 

You are attempting a ►SIMP in AUTOSIMP mode. 

NEST LEVEL 

This error occurs when any nested combination of function 
evaluation, NDERIV( or SEQ( exceeds 5 levels. 

OVERFLOW 

You are attempting to enter, or you have calculated, a number 
that is beyond the range of the calculator. This error does not 
occur during graphing. The TI-80 allows for undefined values 
on a graph. 
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STAT 

• You are attempting a linear regression with a vertical line. 

• Statistical analyses must have at least two data points; 
QUADREG must have at least three data points. 

• The list of F (frequency) elements must be > 0, and at least 
one F value must be > 0. 

• The frequency list, when used for “sorting” statistics 
(median, Qi, 03, or boxplot), must be an integer > 0 and < 
99. 

• (XMAX-XMIN)/XSCL must be < 31 for a histogram. 

STAT PLOT 

You are trying to display a graph when there is a statistical plot 
turned on that uses an undefined list. 

SYNTAX 

The command contains a syntax error. Look for misplaced 
functions, arguments, parentheses, or commas. See Appendix 

A and the appropriate chapter. 

UNDEFINED 

You are attempting to reference a variable that is not currently 
defined. For example, a statistical variable , which has no 
current value because a list has been edited, has been 
referenced. 


WINDOW RANGE There is a problem with the Window variables. 



• You may have defined XMAX<XMIN, YMAX<YMIN, 
TSTEP=0, or TMAX<TMIN and TSTEP>0 (or vice versa). 

• The Window variables are too small or too large to graph 
correctly. This can occur if you attempt to zoom in or out 
so far that you are not within the numerical range of the 
calculator. 

ZOOM 

A point or a line, rather than a box, is defined in ZBOX; or a 
math error has resulted from a Zoom operation. 
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Two-Year Contractual Warranty 


1. The terms and conditions set out hereinunder shall not apply where you have 
purchased this calculator directly from Texas Instruments Ltd. in which the conditions 
of sale of Texas Instruments Ltd. shall apply. 

2. This electronic calculator (including charger if applicable) from Texas Instruments is 
warranted to the original purchaser for a period of two (2) years from the original 
purchase date - normal use and service - against defective materials or workmanship. 
For those calculators designed to incorporate batteries, this warranty does not cover 
damage resulting from any battery leakage. Batteries delivered with calculators are for 
demonstration purposes only. This warranty is void if: the calculator has been 
damaged by accident or other causes not arising out of defects in material or 
workmanship. 

During the above two-year period, the calculator or its defective parts will be repaired, 
adjusted and/or replaced with a reconditioned model of equivalent quality, 
("RECONDITIONED") at manufacturer's option without charge to the purchaser when the 
calculator is returned, by way of the dealer to Texas Instruments with proof-of-purchase 
date. UNITS RETURNED WITHOUT PROOF OF PURCHASE DATE WILL BE 
RETURNED AT THE CARRIAGE RATES IN EFFECT AT THE TIME OF RETURN. 

In the event of replacement with a reconditioned model, the replacement unit will 
continue to be covered by the warranty of the original calculator product or for a 
period of 90 days, whichever is longer. 

THIS CONDITION 2 SHALL NOT AFFECT THE STATUTORY RIGHTS OF A 
CONSUMER AS DEFINED IN THE CONSUMER TRANSACTIONS 
(RESTRICTIONS ON STATEMENTS) ORDER 1976 (AS AMENDED). 

3. Save as expressly provided in Condition 2, Texas Instruments shall be under no 
liability of whatsoever kind, howsoever caused whether or not due to the negligence 
or willful default of Texas Instruments or its servants or agents arising out of or in 
connection with this calculator provided that nothing contained in this condition 3 
shall exclude or restrict: 

(I) Any liability of Texas Instruments for death or personal injury resulting from the 
negligence of Texas Instruments or its servants or agents; or 

(II) Any liability of Texas Instruments for loss or damage arising from this 
calculator (within the meaning of Sec. 5 9(2) (A) Unfair Contract Terms Act. 
1977) and resulting from the negligence of Texas Instruments or its servants or 
agents. 
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Index 


.A. 

a variable, 9-15 to 9-17, A-26 
a^b/c MODE, 1-9, 1-11, 3-4, A-2 
►a^b/c, 3-8, 3-9, A-2 
ABS, 2-6, A-2 
Absolute value, 2-6, A-2 
Accuracy, 4-12, B-8, B-9 
Addition: +, 2-4, A-2 
ALPHA, ALPHA-LOCK, 1-8 
Angle entry indicators (°, •'), 2-14, 

A-2, A-14 

ANGLE menu, 2-14,2-15 
Angle MODE, 1-11 
ANS, GS-6, 1-16, 8-2, 10-4 
APD, 1-2 
Applications 

Box with lid, GS-7 to GS-13 
Building height and city size, 

9-2 to 9-7 

Compound interest, GS-5, GS-6 
Generating a sequence, 8-2 
Graphing a circle, 4-2 
Graphing inequalities, 11-14 
Graphing the inverse of a function, 
11-10 to 11-11 
Graphing a piece-by-piece 
function, 11-12 to 11-13 
Graphing a polar equation, 

11-15 

Guess the coefficients, 11-16 
Lottery chances, 2-2 
Newton’s numerical solve routine, 
11-4 to 11-5 
Numerical integration, 

11-6 to 11-7 

Probability experiments: coins, dice, 
and spinners, 11-2 
Path of a ball, 5-2 
Rolling a die, 10-2 to 10-3 
Roots of a function, 6-2 
Shading a graph, 7-2 
Unit circle and trig curves, 11-3 
Windows variables store and 
recall, 11-8 to 11-9 
Working with fractions, 3-2 
to 3-3 

Arcsine, arccosine, arctangent. See SIN" 
i,COS-MAN-i 
Argument, x 


.A (Cont.). 

ARGUMENT error, B-11 
Arrow keys, 1-8 
Automatic Power Down, 1-2 
AUTOSIMP MODE, 1-9, 1-11, 3-4, A-2 
Axes (graphing), 4-9 

.B. 

b variable, 9-15 to 9-17, A-26 
Batteries, 1-2, 1-3, B-2 to B-7 
b/c MODE, 1-9, 1-11, 3-4, A-2 
►b/c, 3-9, A-2 

BOX (VARS) menu, 1-19, 9-17 
BOX plot, 9-19 to 9-21 
Break, 1-7, 10-4, B-11 
BREAK error, B-11 
Busy indicator, 1-5, B-10 


.c. 

c variable, 9-17, A-26 
Calling other programs, 10-10,10-14 
Canceling a menu, GS-4, 1-18 
CHECK RAM screen, 12-2 
Circles, 4-2 
Clearing, 1-8 

display, GS-4,1-8 
drawing, 7-12 
expression, 1-8 
Home screen, 1-8 
list, 9-2, 9-11,9-13, A-2 
menu, GS-4, 1-18 
Cursor coordinates, 4-12 
CLRDRAW, 4-11, 7-3, 7-12, A-2 
CLRHOME, 10-2, 10-13, A-2 
CLRLIST, 9-2, 9-11, 9-13, A-2 
Coefficients (regression equation), 
9-15 to 9-17 

Combinations (probability), 2-13, 
A-10 

Commands, x, 10-4 to 10-6 
Compare, 2-16 

Concatenating commands, 1-6,1-15 
CONNECTED MODE, 1-9, 1-11,4-4, 
A-3 

Contrast setting, GS-3, 1-3 
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.C (Cont.). 

Conversions 

decimals, 2-7, 2-8, 3-8, 3-10, 82, 
A-3 

fractions, 3-8, 3-10, A-6 

polar to rectangular, 2-14, 

2-15, A-13 

rectangular to polar, 2-14, 

2-15, A-15, A-16 
Coordinates, 4-12 
Correlation coefficient r, 9-15 to 9-17 
cos, cos-1, 2-4, A-3, B-9 
Cosine, 2-4, A-3, B-9 
CTL (PRGM) menu, 10-7 to 10-10 
Cube:3, 2-7, 2-8, A-3 
Cube root: V, 2-7, 2-8, A-3 
Cursor coordinates, 4-12, B-8 
Cursor keys, 1-8 
Cursors, 1-5, 1-8 
Curve fitting, 9-18 to 9-21 


.D. 

DATA TYPE error, B-11 
►DEC, 2-7, 2-8, 3-8, 3-10, 8-2, A-3 
Decimal display, 1-10, 2-8, A-3 
Decimal window, 4-15, 4-17, A-19 
DEGREE MODE, 1-9, 1-11, 2-14, 4-4, A- 
3 

Degree notation °, 2-14, A-3 
Deleting 

characters, 1-8 
from memory, 12-3 
ATBL variable, 6-2, 6-3, 6-5, 6-6 
AX, AY, 4-10, 4-17, A-26, B-8 
Dependent variable, 6-4 to 6-6 
Derivative. See Numerical derivative 
Difficulty, in case of, B-10 
DIM, 8-6, 8-7, A-3 
Dimension (list), 8-6, 8-7, A-3 
DIM MISMATCH error, B-11 
DISP, 10-3, 10-11, 10-13, A-3 
DISPGRAPH, 9-24, 10-11, 10-13, 

A-3 

Display, 1-4, 1-5 

contrast, GS-3, 1-3, B-2, B-10 
cursors, 1-5, 1-8 
decimal, 2-8, A-3 
fraction, 3-8, 3-10, A-6 


. D (Cont.). 

Display (Cont.) 

graph, 4-11,4-12 
Home screen, 1-4 
table, 6-5, 6-6 

text, 10-12, 10-13, A-3, A-7 
Division: /, 2-4, A-4 
DOMAIN error, B-11 
DOT MODE, 1-9, 1-11, 4-4, A-4 
DRAW menu, 7-3 to 7-11 
DRAWF, 7-3, 7-6, A-4 
Drawing 

function, 7-6 
lines, 7-4 to 7-5 
on a graph, 7-1 to 7-11 
points, 7-10 
stat data, 9-18 to 9-21 


.E. 

e, 2-9 

e'^, 2-5, A-4, B-9 
e (natural log), 2-5, A-8, B-9 
Edit keys, 1-8 
Editors, 1-8 

function, 4-5, 4-6, 5-3 
list, 9-9 to 9-12 
program, 10-5 to 10-7, 10-14 
statistics, 9-9 to 9-12 
table, 6-3 to 6-6 
Y=, 4-5, 4-6, 5-3 
Element 

list, 8-3 to 8-5 
ELSE, 10-7, 10-8, A-4 
END, 10-3, 10-7 to 10-9, A-4 
Entering 

expressions, 1-6 
fractions, 3-6 
functions, 1-7, 4-5 to 4-7, 
5-3, 6-4, A-26 
lists, 8-3 to 8-5, 9-10 to 9-12 
negative numbers, 1-21, 2-6, 
A-11 

programs, 10-5 to 10-6 
statistics, 9-2 to 9-24 
EOS, 1-20, 1-21 
EQ(VARS) menu, 1-19,9-17 
Equal: =, 2-16, A-4 
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.E (Cont.). 

Equation Operating System, 1-20, 
1-21 

Equations, parametric, 5-2 to 5-6 
Erasing a program, 10-4, 12-3 
Errors, 1-22, 8-5,10-4, B-11 to B-13 
Evaluating expressions, 1-6, 3-4 
Evaluating functions, 4-7 
Executing programs, 10-5 
Exponent: E, 1-7, A-4 
Exponential regression, 9-14, 

9-16, A-5 

EXPREG,9-14, 9-16, A-5 
Expressions, x, 1-6 

.F. 

F (frequency), 9-19, 9-20 
Factorial:!, 2-12, 2-13, A-5, B-9 
Features, GS-14 
FIX MODE, 1-9, 1-10, A-5 
FLOAT MODE, 1-9, 1-10, A-5 
FNOFF, FNON, 4-8, A-5 
FOR(, 10-9, A-5 
FPART, 2-10, A-6 
FRACTION menu, 3-8, 3-10 
Fractional part, 2-10, A-6 
Fractions 

converting, 3-8 to 3-10 
entering, 3-6 
in expressions, 3-5 
mixed,3-6 

modes, 3-4, 34-8, 3-5 
simple, 3-6 
simplifying, 3-8 
►FRAC, 3-10, A-6 
Free-moving cursor, 4-12, 5-6 
Frequency, 9-19, 9-20 
FUNC MODE, 1-9, 1-11,4-4,7-3, A-6 
Functions, x, 1-6, 1-7, 2-3, B-9 
clearing, 4-6 
editing, 4-6 
entering, 4-7 
defining, 4-5,4-6, 5-3 
evaluating, 4-7 
graphing, 4-2 to 4-18 
parametric, 5-2 to 5-6 
selecting, 4-8, 5-4 


.G. 

Getting Started. See Applications 
Glossary, x 

GOTO, 10-7, 10-10, A-6, B-12 
Graph 

accuracy, 4-12, B-8 
defining, 4-3, 5-3 
displaying, GS-12, 4-11, 5-5 
mode, 1-9,4-4 
parametric, 5-1 to 5-6 
Greater than: >, 2-16, A-6 
Greater than or equal: >, 2-16, A-6 
Greatest integer, 2-10, A-7 
GRIDOFF, GRIDON, 4-11, 7-6, A-6 
Guidebook, using, viii to ix 


.H. 

HISTOGRAM, 9-19 
Home screen, x, 1-4 
HORIZONTAL, 7-3, 7-5, A-7 
Horizontal line, 7-5, A-7 


. I. 

IF, 10-7, 10-8, A-7 
Implied multiplication, 1-21 
INCREMENT error, B-12 
Independent variable, 4-5, 6-3, 
6-5, 6-6 

INPUT, 10-2, 10-11, A-7 
Input to programs, 10-11 to 10-13 
I/O menu, 10-11 to 10-13 
Inserting, 1-8 
Instructions, x, 1-6, 1-7 
INT, 2-10, A-7 
INT 2-7, A-7 
Integer part, 2-10, A-8 
Interrupt, 1-7, 10-4, B-11 
INVALID error, B-12 
INVALID DIM error, B-12 
Inverse: 2-4, A-7 

log, 2-5 
trig, 2-4 

IPART, 2-10, A-8 
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.K 

keyboard, GS-2 


.L. 

Ln (lists), 8-2 to 8-5, A-26 
LABEL error, B-12 
Labels (program), 10-10 
Last Answer, 1-16, 10-4 
Last Entry, 1-14, 1-15, 10-4 
LBL, 10-7, 10-10, A-8, B-12 
Less than: <, 2-16, A-8 
Less than or equal: <, 2-16, A-8 
LINE(, 7-3, 7-4, A-8 
Line (stat), 9-18, 9-20 to 9-21 
Linear regression, 9-15, 9-16, A-8 
LINREG, 9-14 to 9-16, A-8 
LIST MATH menu, 8-9, 8-10 
LIST OPS menu, 8-6 to 8-8 
Lists, X, 8-2 to 8-10 
arguments, 2-3, 8-5 
copying, 8-3 
deleting, 9-11,9-13 
dimension, 8-6, 8-7, A-3 
displaying, 8-4 
editing, 9-10, 9-11 
elements, 9-10 to 9-12 
entering, 8-3 to 8-5,9-10 to 9-12 
in expressions, 8-3 
graphing, 8-4 
recalling values, 8-4 
saving, 8-3 
storing values, 8-4 
variables, 8-2 to 8-5, A-26 
viewing, 8-4 
LN, 2-5, A-8, B-9 
LNREG, 9-14, 9-16, A-9 
LOG, 2-5, A-9, B-9 
Logarithm, 2-5, A-9 
Logarithmic regression, 9-16, A-9 


.M. 

MANSIMP MODE, 1-9, 1-11,3-5, A-9 
MARK (STAT), 9-20 9-23 
MATH menu, 2-7 to 2-13 
MAX(, 2-10, 2-11,8-9, A-9 
Maximum, 2-10, 2-11, 8-9, 9-17, 
9-19,9-21 


.M (Cont.). 

MAXX, MAXY, 9-17, 9-19, 9-21 
MEAN(, 8-9, A-9 
MED, 9-17, 9-19, 9-21, A-26 
MEDIAN(, 8-9, A-9 
Median point, 9-17 
MEMORY error, B-12 
MEMORY menu, 12-2 to 12-4 
MEMORY screens, 12-2, 12-3, 12-4 
Memory management, 12-2 to 12-4 
Menu map, A-20 to A-25 
Menus, x, GS-4, 1-17 to 1-19 
ANGLE, 2-14, 2-15 
BOX (VARS), 1-19, 9-17 
DRAW, 7-3 to 7-9 
EQ (VARS), 1-19,9-17 
l/0(PRGM), 10-11 to 10-13 
LIST MATH, 8-9, 8-10 
LIST OPS, 8-6 to 8-8 
MATH MATH, 2-7 to 2-9 
MEMORY, 12-2 to 12-4 
NUM(MATH), 2-10,2-11 
POINTS (DRAW), 7-10, 7-11 
PRB(MATH), 2-12, 2-13 
PRGM EXEC, 10-5, 10-10, 10-14 
PRGM EDIT, 10-6 
PRGM NEW, 10-5 
S(VARS), 1-19, 9-17 
STAT CALC, 9-14 to 9-17 
STAT EDIT, 9-9, 9-13 
STAT MARK, 9-18, 9-20, 9-23 
STAT PLOTS, 9-18 to 9-20 
STAT TYPE, 9-18 to 9-21 
TEST, 2-16 
VARS, 1-19,4-10 
X/Y(VARS), 1-19, 9-17 
Y-VARS, 1-19 
ZOOM, 4-15 to 4-17 
MIN(, 2-10, 2-11, 8-9, A-9, A-10 
Minimum, 2-10, 2-11, 8-9, 9-17, 

9-17, 9-19,9-21 
MINX, MINY, 9-17, 9-19, 9-21 
Modes, 1-9 to 1-11, 3-5, 4-4, 5-3 
MODE error, B-12 
Models, 9-15,9-16 
Multi-argument functions, 1-20 
Multiple entries, 1-6, 1-15 
Multiplication: X, 1-21, 2-4, A-10 
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.N. 

n (statistics), 9-17, A-26 
Natural log, 2-5, A-8 
nCr, 2-12, 2-13, A-10 
NDERIV(, 2-7, 2-9, A-10 
Negation: -, 1-21, 2-6, A-11 
NEST LEVEL error, B-12 
NORMAL MODE, 1-9, 1-10, A-11 
Not equal: 2-16, A-11 
nPr, 2-12, A-11 
NUM (MATH) menu, 2-10, 2-11 
Numerical derivative, 2-7,2-9, A-10 


.o. 

OFF, ON, GS-3, 1-2 
1-VAR STATS, 9-14, 9-15, A-11 
One-variable statistics, 9-14, 
9-15, A-11 

OVERFLOW error, B-12 


. P. 

Panning, 4-13, 5-6 
PAR AM MODE, 1-9, 1-11, 4-4, 5-3, 
A-11 

Parametrics, 1-19, 5-2 to 5-6 
Parentheses, 1-21 
PAUSE, 10-7, 10-9, 10-13, A-12 
Pausing a program, 10-7, 10-9, 
10-13, A-12 

Permutations, 2-12, 2-13, A-11 
Pi: 7C, 2-6, A-12 
Pixel, X, 4-17, B-8 
PLOT«(,9-18to 9-24, A-12 
PLOTSOFF, PLOTSON, 9-21, A-12 
Plotting graphs, 4-11,4-14 
Plotting stat data, 9-18 to 9-21, 

9-23 to 9-24 

POINTS (DRAW) menu, 7-10, 7-11, 
A-13 

Polar to rectangular, 2-14, 2-15, 
A-13 

Power often: lO'^, 2-5, A-12, B-9 
Power regression, 9-14,9-16, A-14 
Powers:'^, 2-5, A-12 
PRB (MATH) menu, 2-12, 2-13 
PRGM_, 10-7, 10-10, 10-14, A-13 
PRGM CTL menu, 10-7 to 10-10 


. P (Cent.). 

PRGM EXEC menu, 10-5, 10-14 
PRGM EDIT menu, 10-6 
PRGM I/O menu, 10-11 to 10-13 
PRGM NEW menu, 10-2, 10-5 
Probability, 2-2, 2-12, 2-13, A-10, 
A-11 

PROD, 8-9, 8-10, A-13 
Product of a sequence, 8-10 
Program editor, 10-6, 10-7, 10-11 
Programs, 10-2 to 10-14 
commands, 10-5 
erasing, 10-4 
executing programs, 10-5 
names, 10-4 

P^Rx(, P^Ry(, 2-14, 2-15, A-13 

PT-CHANGE(, PT-OFF(, PT-ON(, 7-10, 
7-11, A-13 

PWRREG, 9-14, 9-16, A-14 


.Q. 

Qi, Q3, 9-17, 9-19,9-21, A-26 
Quadratic fit/regression, 9-16 
QUADREG, 9-14, 9-16, A-14 
Quartiles, 9-17, 9-19 
QuickZoom, 4-13, 5-6 


.R. 

(radian notation), 2-14, A-14 
r (statistics), 9-15 to 9-17, A-26 
r variable, A-26 

RADIAN, 1-9, 1-11, 2-14, 4-4, A-14 
RAND, 2-12, A-14 
RANDINT(, 2-12, 2-13, A-14 
Random numbers, 2-12, 2-13, A-14 
Real numbers, x 

Rectangular coordinates, 4-12, 4-13, 
5-6, A-15, A-16 

Rectangular to polar, 2-14, 2-15, 

A-16, A-17 

REGEQ (regression equation), 

9-4 to 9-5, 9-15, A-26 
Regressions, 9-4, 9-5, 9-14 to 9-16 
Relational operators, 2-16 
REMANINDER(, 2-10, 2-11, A-14, A-15 
Reserved variables, A-26 
Resetting, GS-3, 12-4 
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. R (Cont.). 

Residuals, 9-6, 9-7 
RETURN, 10-7, 10-10, A-15 
root 2-7, 2-8, A-15, B-9 
ROUND(, 2-10, A-15 
Running programs, 10-5 
R^Pr(, R^P0(, 2-14,2-15, A-15, A-16 


.s. 

SCATTER plot, 9-18, 9-20 
SCI MODE, 1-7, 1-9, 1-10, A-16 
Scientific notation, 1-7, 1-9, 1-10, 
A-16 

2nd, 1-8 

Selecting from a menu, GS-4, 1-17 
Selecting functions, 1-19, 4-8, 5-4 
SEQ(, 8-2, 8-6, 8-8, 8-10, A-16 
Sequence 

generating, 8-2, 8-6, 8-8, 8-10, 
A-16 

product, 8-10 
sum, 8-10 

SEQUENTIAL mode, 1-9, 1-11, 4-4, 
A-16 

SHADE(,7-3, 7-9, A-16, A-17 
SHADE_Y>(, 7-2, 7-3, 7-7, A-17 
SHADE_Y<(, 7-2, 7-3, 7-8, A-17 
aX, oY, 9-17, A-26 
I (VARS) menu, 1-19,9-17 
IX, lY, 1X2, IY2, IXY, 9-16, 9-17, 
A-26 

►SIMP, 3-3, 3-8, A-17 
SIMUL, 1-9, 1-11,4-4, A-17 
SIN, SIN-^ 2-4, A-17, B-9 
Sine, 2-4, A-17, B-9 
Smart Graph, 4-11, 4-14, 5-5 
SORTA(, SORTD(, 8-6,9-9,9-13, A-17 
Sorting lists, 8-6, 9-3, 9-13 
Square: 2, 2-5, A-18 
Square root: ^[, 2-5, A-18, B-9 
Square Window, 4-2, 4-15, 4-17, 
A-19 

Standard deviation, 9-17 
Standard Window, 4-2, 4-9, 4-15, 
4-17, A-19 ’ 

STAT error, B-13 

STAT CALC menu, 9-14 to 9-17 


.S (Cont.). 

STAT EDIT menu, 9-9 to 9-13 
STAT list editor, 9-2 to 9-7, 

9-9 to 9-13 

STAT MARK menu, 9-20, 9-23 
STAT PLOT error, B-13 
STAT PLOTS, 9-18 to 9-20 
STAT TYPE menu, 9-18 to 9-21 
Statistics, 1-19, 9-1 to 9-24 
analysis, 9-2 to 9-7, 9-8, 
9-14 to 9-17 
calculations, 9-2 to 9-7, 
9-14 to 9-16 
data, 9-9 to 9-11 
in programs, 9-22 
plotting, 9-18 to 9-21 
9-23, 9-24 
results, 1-19, 9-17 
variables, 1-19, 9-17 
STOP, 10-7, 10-10, A-18 
Stopping, 1-7, 10-4, 10-7, 10-10 
Store: >, 1-13, 8-3, 8-4, A-18 
Storing, 1-13, 1-16, 8-3, 8-4 
Subroutines, 10-10, 10-14 
Subtraction: -, 2-4, A-18 
SUM, 8-9, 8-10, A-18 
Summation, 8-10, A-18 
Sum of a sequence, 8-10 
SX, SY, 9-17, A-26 
SYNTAX error, B-13 
System variables, A-26 


.T. 

T variable, 5-3, 5-4, 6-3, A-26 
Tables, GS-8 to GS-10, 6-1 to 6-6 
TABLE SETUP screen, 6-2, 6-3 
Table variables, 1-19, 6-3, 6-5 
TAN, TAN-I, 2-4, A-18, A-19, B-9 
TBLMIN, 1-19,6-2,6-3,6-5 
TEST menu, 2-16 
THEN, 10-7, 10-8, A-19 
0 variable, 1-12, A-26 
TMAX, TMIN, 5-4, 5-5, B-13 
TRACE, 4-13,4-14, A-19 
Trace, GS-12,4-13,4-14,5-6,9-21 
Trig functions, 2-3 
TSTEP, 5-4, 5-5, 5-6, B-8, B-13 
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.T (Cont.). 

Turning functions on and off, 
1-19, 4-8, 5-4 

Turning the TI-80 on and off, 
GS-3, 1-2 

2-VAR STATS, 9-14, 9-15, A-19 
Two-variable statistics, 9-14, 
9-15, A-19 


.u. 

UNDEFINED error, B-13 


.V. 

Variables, x, 1-12, 1-13, A-26 
VARS menu, 1-19 
VERTICAL, 7-3, 7-5, A-19 
Vertical line, 7-5 

Viewing rectangle, viewing window. 
See Window 


.w. 

Warranty information, B-16 
Window, GS-11, 1-19,4-9 to 4-10, 
4-15 to 4-18, 5-3 to 5-6, 
9-21, A-26, B-8 

WINDOW RANGE error, B-13 


.X. 

X,T key, 1-8, 4-5, 5-3 
X, 9-17, A-26 

X, 4-5,4-11 to 4-13,6-3, A-26, B-11 
X^zT functions, 1-19, 5-3, A-26 
XFACT variable, 4-16 
XL (X-list), 9-15, 9-18, 9-20 
XMAX, XMIN, XSCL, 4-9, 4-13, 4-9, 
4-10, 4-12, 4-17, 5-2, 5-4, 
9-19, A-26, B-8, B-12, B-13 
X/Y (VARS) menu, 1-19, 9-17 
XYLINE, 9-18, 9-20, 9-21 


.Y (Cont.). 

Yn, 1-19, 4-5 to 4-7, 10-12, A-26 
Y1, Y2, Y3, 9-14, 9-15, A-26 
YnT functions, 1-19, 5-3, A-26 
Y= editor, 1-19, 4-5 to 4-7, 5-3, 6-4, 
A-26 

Y= functions. See Y«, X«T, functions 
YFACT variable, 4-16, 4-18 
YL (Y-list), 9-15, 9-18, 9-20 
YMAX, YMIN, YSCL, 4-9, 4-10, 4-12, 
4-13,4-17, 5-2, 5-4, 9-19, 
A-26, B-8, B-12, B-13 


.z. 

ZBOX, 4-15, A-19 
ZDECIMAL, 4-15, 4-17, A-19 
ZOOM, GS-13, 1-18, 4-15 to 4-18, 
5-6 

ZOOM error, B-13 
ZOOM FACTORS, 4-18 
ZOOM IN, 4-15,4-16 
ZOOM menu, 4-15 to 4-17 
ZOOM OUT, 4-15, 4-16 
ZSQUARE, 4-2, 4-15, 4-17, A-19 
ZSTANDARD, 4-15,4-17,5-6, A-19 
ZTRIG, 4-15,4-17, A-19 


ATBL, 6-2,6-3,6-5,4-18,4-19,6-6 
AX, AY, 4-10, 4-17, A-26, B-8 
e, 2-9 

aX, aY, 9-17, A-26 
I (VARS) menu, 1-19,9-17 
IX, lY, 1X2, 5 :xY, 9-17, A-26 

0, 1-12, A-26 


.Y. 

y, 9-17, A-26 

Y, 4-11 to 4-13, A-26, B-11 
Y-VARS menu, 1-19 
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